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Disclaimer

The contents are confidential and any disclosure to persons other than the officers, employees, agents or
subcontractors of the owner or licensee of this document, without the prior written consent of Beanair GmbH, is
strictly prohibited.

Beanair makes every effort to ensure the quality of the information it makes available. Notwithstanding the
foregoing, Beanair does not make any warranty as to the information contained herein, and does not accept any
liability for any injury, loss or damage of any kind incurred by use of or reliance upon the information.

Beanair disclaims any and all responsibility for the application of the devices characterized in this document, and
notes that the application of the device must comply with the safety standards of the applicable country, and where
applicable, with the relevant wiring rules.

Beanair reserves the right to make modifications, additions and deletions to this document due to typographical
errors, inaccurate information, or improvements to programs and/or equipment at any time and without notice.

Such changes will, nevertheless be incorporated into new editions of this document.
Copyright: Transmittal, reproduction, dissemination and/or editing of this document as well as utilization of its
contents and communication thereof to others without express authorization are prohibited. Offenders will be held

liable for payment of damages. All rights are reserved.

Copyright © Beanair GmbH 2019
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1. TECHNICAL SUPPORT

For general contact, technical support, to report documentation errors and to order manuals, contact Beanair
Technical Support Center (BTSC) at:

tech-support@Beanair.com

For detailed information about where you can buy the Beanair equipment/software or for recommendations on
accessories and components visit:

www.Beanair.com

To register for product news and announcements or for product questions contact Beanair’s Technical Support
Center (BTSC).

Our aim is to make this user manual as helpful as possible. Keep us informed of your comments and suggestions

for improvements.
Beanair appreciates feedback from the users of our information.
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2. VISUAL SYMBOLS DEFINITION

Symbols

Definition

Caution or Warning — Alerts the user with important information about
Beanair wireless sensor networks (WSN), if this information is not
followed, the equipment /software may fail or malfunction.

Danger - This information MUST be followed if not you may damage the
equipment permanently or bodily injury may occur.

Tip or Information — Provides advice and suggestions that may be useful
when installing Beanair Wireless Sensor Networks.

Beanair GmbH
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3. ACRONYMS AND ABBREVIATIONS

Advanced Encryption Standard

Clear Channel Assessment

Carrier Sense Multiple Access/Collision Avoidance

Guaranteed Time-Slot

Kilo samples per second

Logical Link Control

Link quality indicator

Low duty cycle data acquisition

Media Access Control

Personal Area Network

Packet error rate

Radio Frequency

Secure Digital

Wireless sensor Network
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4. DOCUMENT ORGANISATION

BeanDevice® WiLow® product ¢ Details the BeanDevice® WiLow® product
description presentation

Connection to your WIFI ¢ Details the data acquisition mode available on the
Network BeanDevice® WiLow®

Supervision from the e Details the BeanDevice® Wilow® supervision from
Beanscape® the BeanScape®

¢ Decsribes log file and folder organziation on your
PC

e MQTT publisher configuration on your

MQTT configuration BeanDevice® Wilow®

¢ Descibes offline data analysis tool, only available

Offline data analysis Tool on BeanDevice® Wilow® AX-3D

SNTP Client ¢ Simple net time protocol configuration
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5. BEANDEVICE® WILOW® PRODUCT LINE DESCRIPTION

It is highly recommended to read all the user manual related to Beanair software & equipment
(BeanScape® and BeanDevice ® Wilow®) before getting start your BeanDevice® Wilow®.
Use only accessories supplied by Beanair (batteries, power supply unit, and antenna). Use of other
materials may damage the BeanDevice ® Wilow®;
Only Beanair is qualified to make changes on the BeanDevice® Wilow®;
Don’t try to remove the adhesive label on the product; it contains important information such as the
MAC address or sensor measurement range

5.1 ABOUT WILOW® PRODUCT LINE

WiLow® product line is designed for Structural Health monitoring (SHM), Condition Maintenance
Monitoring (CMS) and Test and Measurement.

It comes with different types of sensor for dynamic measurements:

BeanDevice® WiLow® AX-3D: WIFI Ultra Low Power accelerometer for vibration measurement

BeanDevice® WiLow® HI-INC: WIFI Ultra Low Power inclinometer for tilt/slope measurement

BeanDevice® WiLow® AX-3DS: WIFI Ultra Low Power shock sensor for shock monitoring

BeanDevice® WiLow® X-INC: WIFI Ultra Low Power combo sensors (accelerometer, inclinometer
and shock)
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5.1.1 BeanDevice® WiLow AX-3D (WIFI Low Power accelerometer)

5.1.1.1 Main Features

Integrating the latest ULP (Ultra Low Power) Wi-Fi technology, the
BeanDevice® WiLow AX-3D comes with outstanding features:

e ULP (Ultra Low Power) Wi-Fi Triaxial accelerometer based on MEMS
Technology

o Opejn standard Wi-Fi technology — IEEE 802.11 b/g/n (2.4 GHz frequency
band

e Maximum Radio Range: 200 m (L.0.S)
¢ Excellent radio link budget thanks to our antenna diversity innovative design
® Measurement range: +2g or £10g
® Very Low Noise density: 45 pug/VHz (+2g version), 100 pug/vHz (+10g version)
® Maximum sampling rate: 3 KSPS per axis
® 24-bit delta-sigma analog-to-digital with synchronous measurement channel and temperature compensation
© SSD (Smart Shock Detection), the device wakes up on shock detection
* Non-contact actuation for faster and safer installation
e Current consumption in sleep mode: TBD
e Embedded Data Logger: up to 5 million data points (with events dating)
¢ Integrated lithium-polymer rechargeable battery with industrial battery charger (USB-5V and 4.8-17.8VDC)
e Waterproof (IP67 | Nema 6) aluminum casing (dimensions LxIxh: TBD, weight:TBD)
e USB 2.0 for device configuration and 5V power supply
e Automatic report meeting the DIN4150-3 standard (Excel, PDF and Word) with FFT, PPV and Velocity values

e Store and Forward+: Lossless data transmission with hard real-time

5.1.1.2 Applications

Structural health monitoring
Vibration analysis

Inertial measurement
Movement and Shock detection

Test and Measurement
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5.1.2 BeanDevice® WiLow® HI-INC (Wi-Fi Low Power Inclinometer)

5.1.2.1 Main features

Integrating the latest ULP (Ultra Low Power) Wi-Fi technology, the BeanDevice®
WiLow® HI-INC comes with outstanding features:

e ULP (Ultra Low Power) Inclinometer based on MEMS Technology
» Open standard Wi-Fi technology — IEEE 802.11 b/g/n (2.4 GHz frequency band)
e Maximum Radio Range: 200 m (L.0.S)
e Excellent radio link budget thanks to our antenna diversity innovative design
® Measurement range: +15° or +30° bi-axis
* MEMS Inclinometer with a high resolution 0.001° and a very high accuracy (+0.057° for +15° version)
e Maximum sampling rate: 100 SPS per axis
¢ 24-bit delta-sigma analog-to-digital with synchronous measurement channel and temperature compensation
* SSD (Smart Shock Detection), the device wakes up on shock detection
¢ Non-contact actuation for faster and safer installation
e Current consumption in sleep mode: 60 pA
¢ Embedded Data Logger: up to 5 million data points (with events dating)
¢ Integrated lithium-polymer rechargeable battery with industrial battery charger (USB-5V and 4.8-17.8VDC)
* Waterproof (IP67 | Nema 6) aluminum casing (LxWxh: 65x59x35mm, 220g)
e USB 2.0 for device configuration and 5V power supply
¢ Automatic report meeting the DIN4150-3 standard (Excel, PDF and Word) with FFT, PPV and Velocity values
¢ Store and Forward+: Lossless data transmission with hard real-time

5.1.2.2 Applications
v’ Structural Health Monitoring

Crane Monitoring

v
v’ Rail sleepers monitoring
v

Test and measurement
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5.1.3 BeanDevice® WiLow® AX-3DS (Wi-Fi Low Power Wireless shock sensor)

5.1.3.1 Main features

Integrating the latest ULP (Ultra Low Power) Wi-Fi technology, the
BeanDevice® WiLow® AX-3DS comes with outstanding features:

e ULP (Ultra Low Power) Wi-Fi accelerometer sensor dedicated to shock
detection with built-in data logger

o Ope)n standard Wi-Fi technology — IEEE 802.11 b/g/n (2.4 Ghz frequency
band

e Maximum Radio Range: 200 m (L.0.S)

e SSD (Smart Shock Detection), the device wakes up on shock detection

¢ Excellent radio link budget thanks to our antenna diversity innovative design

o Scalable measurement range: + 2/4/8/16g

® Maximum sampling rate: 1.6 KSPS per axis

® Very Low Noise density: 150 pg/vHz

o Non-contact actuation for faster and safer installation

e Current consumption in sleep mode:

120 uA

e Embedded Data Logger: up to 5 million data points (with events dating)

e Integrated lithium-polymer rechargeable battery with industrial battery charger (USB-5V and 4.8-1VDC)

e Waterproof (IP67 | Nema 6) aluminum casing (dimensions LxIxh: 59x65x35, weight: TBD)

e USB 2.0 for device configuration and 5V power supply

5.1.3.2 Applications

v" Health and usage monitoring systems (HUMS)

Shock measurement on vehicles & trains

Transportation Monitoring
Drop testing

Crash and impact testing
Ride Quality Measurement

Beanair GmbH
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BeanDevice® WiLow® X-INC (Wi-Fi Low Power combo sensors: accelerometer, inclinometer and shock
sensor)

5.1.4.1 Main features

Integrating the latest ULP (Ultra Low Power) Wi-Fi technology, the BeanDevice® WiLow® X-INC comes with
outstanding features:

e ULP (Ultra Low Power) Wi-Fi accelerometer sensor dedicated to shock detection with built-in data logger
® Open standard Wi-Fi technology — IEEE 802.11 b/g/n (2.4 GHz frequency band)

e Maximum Radio Range: 200 m (L.0.S)

¢ Excellent radio link budget thanks to our antenna diversity innovative design

e Scalable measurement range for shock detection: + 2/4/6/8/16g

® Maximum sampling rate: 1.6 KSPS per axis (shock detection)

® Maximum sampling rate: 2 KSPS per axis (acceleration)

® Very Low Noise density: 150 pg/VHz(shock detection)

® Very Low Noise density: 45ug/vHz(acceleration)

¢ Non-contact actuation for faster and safer installation

e Current consumption in sleep mode: <100 ua

® Embedded Data Logger: up to 5 million data points (with events dating)

e Integrated lithium-polymer rechargeable battery with industrial battery charger (USB-5V and 4.8-1VDC)
e Waterproof (IP67 | Nema 6) aluminum casing (dimensions LxIxh: 59x65x35, weight: TBD)

e USB 2.0 for device configuration and 5V power supply
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5.2 ACCESSORIES DESCRIPTION

In addition to the BeanDevice® WiLow® you will find inside the packet a list of accessories.

v' USB to M8-5pin cable adapter
v' Magnet

v’ 4 screws + Locknut

v’ Plastic cap

5.2.1 USB to M8 Cable

The cable contains on the first side a M8-5 Pins standard plug that is used for connecting the USB cable to
the BeanDevice® Wilow® and on the second side a USB connector to be inserted on the PC.

v’ USB power supply
v’ USB data link
v’ 2 meters of length

Figure 1 : M8 to USB cable (2 meters Length)
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USB interface is dedicated to:

e Firmware update
e Power supply the BeanDevice® through the USB power line (+5VDC)
M8 to USB cable is provided with your BeanDevice® WiLow®:

2000440

//

\i/
A

Figure 2: M8 to USB Cable

5.2.2 Magnet (for Power ON/Power OFF and Network operation)

A magnet is used to command the BeanDevice® WiLow®:

e Power ON / Power Off the BeanDevice®
e Perform a network reset

All what you have to do is to hold the magnet close to one of the two white circles as shown on the next picture:

Magnet

WII~I Shock Sensor

: .
&

@& CES

canAlr Made in Germany

ON/OFF operation ‘ Network operation
‘l” iNnAIr i

P .=
> i=

Figure 3 : Power ON/Power off and Network positions
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5.2.3 Screws and Locknut

Inside the packet, you have to find 4 screws and 4 locknuts that you can use to mount the BeanDevice®
WiLow® on your structure.

Figure 4: Screws and Locknut

5.3 TECHNICAL SPECIFICATIONS

5.3.1 BeanDevice® WiLow®: AX-3D Sensor Characteristics

5.3.1.1 Accelerometer sensor specifications

Accelerometer specifications

Accelerometer technology High precision accelerometer based on MEMS technology
Accelerometer measurement range +2g and +10g

+2g Version : 0.24 pg/digit

+10g version: 0.59 pg/digit

Typical non-linearity $+0.1% FS

24-bit delta-sigma with temperature compensation
Synhcronuous measurement channel

Sensor frequency response (-3 dB) DC to 800 Hz

Maximum sampling rate 3 kSPS per axis

+2g Version : 45 pg/vHz

+10g version: 100 pg/vHz

+2g Version : £0.2 mg/°C

+10g version: 0.1 mg/°C

+2g Version : £0.01 %/°C (XY), +0.02 %/°C (2)
+10g version: £0.01 %/°C

+2g Version : 4mg

+10g version: +0.2% (XY) , £0.1% (2)

+2g Version : £1.25 % (X-Y), +0.2 % (2)

+10g Version : £1.6% (X-Y), 0.2 % (2)

Cross Axis Sensitivity 0.02

Sensitivity

Analog to Digital converter

Noise spectral density

Zero-g Offset Variation from RT over Temp

Sensitivity Variation from RT over Temp

Offset Ratiometric Error

Sensitivity Ratiometric Error

Table 1 : Accelerometer Sensor Specifications
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5.3.1.2 Sensor architecture

2th order
Anti-aliasing
filter

Wireless
Microcontroller

Accelerometer 2th order

MEMS Sensor Anti-aliasing

X-Axis Z-Axis filter 24-bits
Z ﬁ Delta-Sigma
Y-Axis 2th order ADC

Anti-aliasing
filter

Shock detection sensor

. Z-Axis
Z) l Self-Test

Y-Axis

Shock Detection A/D Converter
Interrupt

Figure 5: Accelerometer sensor design

5.3.1.3 MEMS Accelerometer

The BeanDevice® WiLow® AX-3D integrates a tri-axis, silicon micromachined accelerometer with a full-
scale output range of +2g, +10g.

Acceleration sensing is based on the principle of a differential capacitance arising from acceleration-
induced motion of the sense element, which further utilizes common mode cancellation to decrease
errors from process variation, temperature, and environmental stress. The sense element is

hermetically sealed at the water level by bonding a second silicon lid wafer to the device using a glass
frit.
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5.3.2 BeanDevice® WiLow® HI-INC: Sensor Characteristics

5.3.2.1 Inclinometer sensor specifications

Inclinometer sensor specifications

Inclinometer Technology Inclinometer based on MEMS Technology
Measurement resolution (Bandwidth
10 Hz)

Noise density 0.0004 °/VHz
Accuracy (Full scale) +0.05°
Offset temperature
dependency (temperature range +0.002 °/°C
—25°C to +85°C)
Sensitivity temperature +0.005 %/°C with temperature compensation

dependency (temperature range
-25°C to +85°C) +0.013 %/°C without temperature compensation

0.001°

Long term stability (@23°C) <0.004 -

24-bit delta-sigma analog-to-digital with temperature compensation
Synchronous measurement channel

Sensor frequency Response (-3dB) |DC to 28 Hz

Noise spectral density
DC to 100 Hz

Analog to Digital converter

0.0004 °/ VHz

Table 2: Inclinometer sensor specifications

5.3.2.2 Sensor Architecture

2th order
Inclinometer ¢ Anti-aliasing Wireless
MEMS Sensor filter Microcontroller

T 2th order
Anti-aliasing
filter

24-hits
Delta-Sigma

2th order ADC
Inclinometer Anti-aliasing

MEMS Sensor filter

X-Axis
e o
2th order

Anti-aliasing
filter

Figure 6: BeanDevice® WILO® HI-INC - MEMS Sensor Architecture
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The BeanDevice® WiLow® HI-INC integrates a 3D-MEMS-based single axis inclinometer that uses the
differential measurement principle. The high calibration accuracy combines extremely low temperature
dependency, high resolution and low noise together with a robust sensing element design, to make the
BeanDevice® WiLow® HI-INC an ideal choice for high accuracy leveling instruments.

The inclinometer used on the BeanDevice® WiLow® HI-INC +15° and +30° provides a differential output:
the measuring axes of the sensing elements are mutually opposite in direction, thus providing two
inclination signals which can be differentiated externally by our wireless processor.

The differential measurement principle removes all common mode measurement errors. Most of the
error sources have similar effects on both sensing elements. These errors are removed from
measurement result during signal differentiation. The differential measurement principle gives very
efficient noise reduction, improved long term stability and extremely low temperature dependency.

5.3.2.3 Accuracy considerations

Main error components are:
B Zero Point Error

In most cases the most significant error component is the zero point error. In the range -25 ... +85°C it
is £0.057° (66 limit) and the temperature dependence is typically +0.002°/°C. The room temperature
variation can be reduced by calibration at the instrument level and the effects of the temperature
dependence dealt with by using temperature compensation.

B Error Caused by the SIN Function:

When used as an inclinometer, the output of the accelerometer is proportional to 1g * SIN (Phi + Phi0),
where Phi is the inclination angle and PhiO the internal mounting error. The internal mounting error is
a maximum of £2.9°, corresponding to £50mg. This error is of importance when using large inclination
angle amplitudes and is seen as an addendum to the non-linearity (Typically £5mgin £0.5g and £+10mg
intlg).

B Cross-axis Sensitivity

The cross-axis sensitivity (4%) shows how much perpendicular acceleration or inclination is coupled
to the signal.

B Rectification of Vibration

The effect of high frequency vibration is strongly suppressed by the over-damped sensing element
(upper cut-off freq. f_3dB= 0 ... 10Hz). In an extreme case, high amplitude vibrations (>5g) may cause a

measurable zero point shift.

5.3.2.4 Offset & temperature dependencies

To achieve the best possible accuracy, an internal temperature sensor is used for sensitivity temperature
dependency compensation. By using an additional 3rd order polynome compensation curve based on
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average sensitivity temperature dependency curve and temperature measurement information, it is
possible to reduce sensitivity temperature dependency from:

v" 0.013%/°C down to 0.005%/°C for the BeanDevice® HI-INC WiLow® +15°and +30° versions

Typical offset and sensitivity temperature dependencies of the inclinometer sensor are presented in
following diagrams. These results represent the typical performance of inclinometer sensor
components. The mean value and 3 sigma limit (mean + 3x standard deviation) and specification limits
are presented in following diagrams. The 3 sigma limits represents 99.73% of the inclinometer sensor
population.

Temperature dependency of the inclinometer sensor offset (differential output)

03 specification limit

L___L___1___

Differential offset emor [degrees]

-1 _d___

specification limit

=]
(=]

Temp [*C]

Figure 7 : Temperature dependency of the sensor sensitivity [%] (differential output)
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5.3.3 BeanDevice® WiLow® AX-3DS: Sensor Characteristics

5.3.3.1 Shock detection sensor specifications

Shock sensor spedfications

Shock Sensor technology MEMS technology

Shock sensor range +2pf+dg/+6g/+Rp/+16g dynamically selectable from the BeanScape software
+2p range: 0.06 mg/digit

+4p range: 0.12 mg/digit

+ag range: 0.18 mg/digit

+8p range: 0.24 mg/digit

+16g range: 0.73 mg/digit

Typical non-linearity #0.15% on the F5

Analog to Digital converter 12-bitswith temperaure compensation
Sensor frequency response (-3 dB) DOC to 800 Hz

Maximum sampling rate 1.6 k5PS per axis

Moise spectral density 150 pg A Hz

Sensitivity change Vs temperature +0,01% /°C

Zero-g level change vs temperature
(max delta from 25°C)

Typical zero-g level offset accuracy 40 mg
Anti-aliasing filter Butterworth 2th order filter

+0.5mg/C

5.3.3.2 Mems Sensor architecture

Shock detection sensor

X-Axis 4 L Axis Self-Test
E > Wireless

Y-Axis Microcontroller

Shock Detection A/D Converter
Interrupt

Figure 8: BeanDevice® WiLow® AX-3DS - MEMS Sensor Architecture

When configured with the “Smart shock detection” data acquisition mode, the BeanDevice® WiLow® AX-
3DS wakes up when a threshold is reached.
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5.3.3.3 BeanDevice® current consumption in sleeping mode with SSD activated (Smart shock detection)

When SSD is activated, the BeanDevice will wake up if a shock is detected. During the sleeping mode, the
sensors will continue to track a shock event.

Depending on the shock sensor sampling rate during the sleep mode, the BeanDevice® WiLow® current
consumption can change:

Accelerometer sampling rate during sleeping |BeanDevice® Wilow® AX3DS Current consumption

130 uA

[y
XL
N

200 uA
250 uA
300 pA
300 pA
400 uA
400 uA
500 uA
1000 Hz

600 pA

Table 3 : BeanDevice® WiLow® AX-3DS power consumption for a given sampling rate

eFor further information about the SSD (Smart Shock Detection) measurement mode, read the technical
note TN_RF 008 — “Data acquisition modes available on the BeanDevice ®”
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5.3.4 BeanDevice® WiLow® X-INC: Combo Sensor accelerometer, inclinometer and shock

sensor)

5.3.4.1 Sensor Architecture

E

Inclinometer o
MEMS Sensor

I

Inclinometer g
MEMS Sensor

X-Axis
e

Beanair GmbH

2th order
Anti-aliasing
filter

2th order
Anti-aliasing
filter

2th order
Anti-aliasing
filter

2th order
Anti-aliasing
filter

Wireless
Microcontroller

24-hits
Delta-Sigma
ADC

Shock detection sensor

l Self-Test
Y-Axis

Shock Detection A/D Converter

Figure 9: X-INC sensor architecture

“Rethinking sensing technology” 33




BeanDevice® Wilow® User Manual Wilow® wireless sensors

5.3.5 Common technical specifications

5.3.5.1 Shock sensor specifications

Shock sensor spedfications

Shock Sensor technology MEMS technology

Shock sensor range +2pf+dg/+6g/+8p/+16g dynamically selectable from the BeenScape software
+2p range: 0.06 mg/digit

+4g range: 0.12 mg/digit

£6g range: 0.18 mg/digit

80 range: 0.24 mg/digit

+16g range: 0.73 mg/digit

Typical non-linearity £0.15% on the F5

Analog to Digital converter 12-bitswith temperaure com pensation
Sensor frequency response (-3 dB) DC to 800 Hz

Maximum sampling rate 1.6 k5PS per axis

Moise spectral density 150 pgfifHz

Sensitivity change Vs temperature #0,01% /*C

7ero-g level change vs temperature
(max delta from 25°C)

Typical zero-g level offset accuracy 40 mg

Anti-aliasing filter Butte rworth 2th order filter

+0.5mg/C

Table 4: Shock sensor specifications

5.3.5.2 Remote configuration parameters

Remote configuration parameters

Low Duty Cycle Data Acquisition (LDCDA) Mode: 1sto 24 hour
Data Acquisition mode Alarm -Low duty cycle: 1s to 24 hour

(SPS = sample per second) Streaming mode : 100 SPS by default

Alarm Streaming Mode : 100 SPS by default

Minimum: 1 SPS

Sampling Rate (in streaming mode) Maximum: 3 kSPS per axis

Alarm Threshold 2 high levels alarms & 2 low levels alarms
Power Mode Sleeping with Network Listening & Active
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5.3.5.3 RF specifications

RF Specifications

Wireless Protocol Stack IEEE 802.11 b/g/n

WSN Topology Point-to-Point / Star / Cluster-Tree

Crypto Engine WPA2, WPS2, EAP-TTLS

UDP: 16 Mbps

TCP: 13 Mbps

RF Characteristics ISM 2.4GHz — 4 Channels. Antenna diversity architecture designed by Beanair®
18 dBm @ 1 DSSS

14.5 dBm @ 54 OFDM

Data rate

TX Power

-95.7 dBm @1 DSSS

Rx Sensitivity -74.0 dBm @54 OFDM

Maximum Radio Range 200m (L.O.S), radio range can be extended by adding Wifi repeater
Omnidirectional radome antenna with antenna diversity

Antenna Gain : 3 dBi

Waterproof IP67

Table 5: RF specifications table

5.3.5.4 USB specifications

USB specifications

USB standard USB 2.0

Data Rate Full speed operation(12MB/s)
. Firmware update

Related functions . Measurement logs donwload
. Wifi & system configuration

Table 6: USB specifications

5.3.5.5 Embedded data logger

Embedded Data logger

Storage capacity Up to 4 million data points

Wireless data downloading < 3 minutes (depending on the file size)
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5.3.5.6 Environmental and Mechanical

Casing

Environmental and Mechanical
Aluminum casing

Dimensions in mm (LxWxH):33.5x59x65 mm without antenna & eyelet, Weight
(battery included) : 200g

IP|NEMA Rating

IP67 | Nema 6

Shock resistance

100g during 50 ms

Operating Temperature

-40 °Cto +65 °C

Norms & Radio Certifications

. CE Labelling Directive R&TTE (Radio) ETSI EN 300 328 (Europe)
. FCC (North America)

. ARIB STD-T66 Ver. 3.6 (Japan)
. ROHS - Directive 2002/95/EC

5.3.5.7 Power Supply

Rechargeable battery

Power supply
High density Lithium-lon rechargeable battery with a capacity of 780 mAh

Integrated battery charger

Integrated Lithium-ion battery charger with high precision battery monitoring

Current consumption @ 3.3V

- During data acquisition : 20 to 30 mA
- During Radio transmission :

1 DSSS - 278 mA

54 OFDM - 229 mA
- During sleeping : < 120 pA

External power supply

Two power supplies available:
. USB Power supply 5V
.4.8VDCto 17.8 VDC

5.3.5.8 Options

M8 Cable

Table 7: Power supply specifications

M8-5Pins Cable, cable length : 2 meters

Calibration certificate

Calibration certificate linked to national and internatiional standards (DRAKKS)

Beanair GmbH
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5.4 MAQTT: READY FOR INDUSTRIAL INTERNET OF THINGS

NDUSTRTL Ready for Industrial Internet of things (110T) applications, WiLow® sensors integrate
NG natively MQTT (Message Queuing Telemetry Transport) data frame, a lightweight
and open-source (OASIS & ISO/IEC 20922:2016 standards) Internet of Things

protocol.

MQTT is based on publish/subscribe paradigm, therefore user can easily connect,
configure and manage several WiLow® sensors at the same time from a unique 10T
software platform.

Users looking for a high level of security can count on a mechanism to notify interested parties to an
abnormal disconnection of a client using the Last Will and Testament feature.

No need to spend several months to develop a specific and complex supervision software, user can easily
integrate WiLow® sensors in a third-party 10T Cloud platform (Amazon web services, IBM Watson,
Microsoft Azure, Facebook Messenger, Alibaba Cloud....).

Non-developer users can still use the BeanScape® software to setup a quick and affordable Wifi sensor
network.

For more info:
e Read our technical note about MQTT communication protocol: click here
e Download our MQTT client for Android: click here

e Visit MQTT Organization website: http://mqtt.org/

5.5 STORE AND FORWARD+

The store and forward technique works by storing the message transmitted by WiLow® sensors to a Wi-
Fi access point/ Wi-Fi receiver. If the message is not received due to a network disruption, it will be
retransmitted on the next transmission cycle. This technique allows bringing a lossless data
transmission.

User can also enable the hard-real-time option; i.e. the message must be received by the Wi-Fi Access

Point/Wi-Fi Receiver within the confines of a stringent deadline. It is automatically deleted if it failed to
reach its destination within the allotted time span.
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Wireless link is brok
STORE - WIFI network is disrupted,

AND all the measurements are
FORWARD+ recorded on the onboard
datalogger

STORE
FORWARD WIFI network is restored,

ﬁ recorded measurements are
transmitted to the Wifi access

point
- Wireless link is restored

Figure 10 : Store and Forward+ mechanism

5.5.1 Configuration

To configure the Store & forward+ option on your Wilow go to your BeanDevice configuration panel and
click on Data Acqg. Config tab!

Display configuration Motes Data Acq. config. | Shock Sensor Corfig  Online Data £

Data Acg. mode © | LowDutyCycle v Start |

Stop

TX Ratio: [ ]

Data Acg duration: . g, b s s

Data acquisition mode options

() TeOnly O Log Only {® Tx & Log () 54

Streaming Packet Options
Continuous Monotoring

Store and Forward
SF Enabled Data Aging: |30 -

Figure 11: Store & Forward configuration frame

Check SF Enabled to enable Store & Forward+

Store and Forward

SF Enabled Data Aging: |30
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Enter Data aging value which is the duration of validity of non transmitted data before its deletion and
validate.

System Information
Diagnostic cycle : |:J & hh.mm. ss
Listening Cycle : |:

Store and Forward
SF Enabled Data Aging: 142

Data aging will then be displayed on the System frame.

30 ms is the minimum value possible and 65535 ms is the maximum value, when 65535 is entered,
Rollover is displayed.

System Information

AN ) —

Listening Cycle :
Data Aging: —

Store and Forward

-

[ SF Enabled Data Agng: 65535  [3

Store & Forward+ will efficiently decrease data loss and PER.
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5.6 PRODUCT FOCUS

fléanDevice” Wil

WIFI Shock Sensor _

Figure 12 : BeanDevice® WiLow® product focus
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5.6.1 Casing description

M8-5 Pins Contacts
Socket ( USB 2.0 and DC
Power Supply)

4.8-17.8VDC power supply. The socket sealing is assured with a
screw cap.

A Don’t forget to protect the M8 socket with a M8
protection cap provided with your product if it’s not used.

Radome antenna

Waterproof IP67 Radome antenna

MAC ID Label

Unique identifier assigned to the BeanDevice® Wilow® (64-bit)

eEvery WiLow® device must have a 64-bit MAC address that
allows unique identification of the device within a global
network.

BeanDevice® Wilow®
product version label

Three label version are available :

v' BeanDevice® WiLow® AX-3D: measurement range (+2g and
+10g) and the three axis are displayed on the Label

v' BeanDevice® WiLow® HI-INC: measurement range (+15° and
+30°) and the two axis are displayed on the Label

v' BeanDevice® WiLow® AX-3DS: measurement range and the
three axis are displayed on the Label

Acceleration/inclination
axis

Indicates acceleration/inclination on X/Y/Z axis

“Network “ non-contact
button

“Network context” non-contact button restores the factory
settings on the BeanDevice®.

Point the pole of the Neodymium magnet that was provided with
your BeanDevice® towards the “Network” label circle. Hold the
magnet for approximately 2s

“Activity/Failure LED”

This bi-color GREEN / RED Led represents the BeanDevice® :

Cf. table below for led description

ON/OFF Non- contact
button

Allows to power up/power off the BeanDevice®.

Point the pole of the Neodymium magnet that was provided with
your BeanDevice towards the “ON/OFF” label circle. Hold the
magnet for approximately 2s

Beanair GmbH
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Battery charge indicator
LED

This bi-color GREEN / RED Led indicates battery charge status:

Cf. table below for led description

5.6.2 LEDs description

Operating status

The BeanDevice® WiLow® is power
off

Network LED

LED OFF

The BeanDevice® WiLow® is power
on with wireless TX/RX activity

Green LED: Wireless Network
Activity

Red LED: Wireless transmission
failure

The BeanDevice® WiLow® is power
on

Green led blinks twice

The BeanDevice® WiLow® is power
off (was power on before)

Red LED ON during 2s

The BeanDevice® WiLow® is power
on & a network Reset is performed

Red LED ON during 2s
then

Green LED blinks twice
(Repeated twice)

The BeanDevice® WiLow® is power
on & waits for a network activity

Green LED blinks every 10s

Battery Charge LED

No external power supply is
connected:
LED OFF

External power supply is
connected:

Green LED ON: Battery
charged

Red LED ON: Battery not
charged

Green+Red LED ON: Battery
is charging
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5.6.3 M8 socket wiring code (BeanDevice® Wilow® side)

M8 5pin Socket- Pin assignation

Interface M8 Pin assignation
Name

DC Voltage §4[}}
4 C to
17.8VDC

DATA - PIN3
DATA + PIN4

° ° m h

Figure 13 : M8-5Pin Socket pin assignation

The new Beandevice® Wilow® design comes with a M8-6pin socket (from the 20/12/2018):

M8 6pin Socket- Pin assignation

M8 Pin assignation
USB Voltage PIN1
DATA - PIN2

DATA + PIN3
DC Voltage / SOLAR [WZI'
4.8VDCto 17.8VDC

Figure 14: M8-6Pin Socket pin assignation
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5.6.4 Mechanical drawing

The BeanDevice® Wilow® comes with an /P67 rating without corrosion protection. So, do not install the
BeanDevice® Wilow® in a marine environment with high turbulence.

weanbevice'

Un#t of Mearweament multsmeter {mmn

-
Wilows
-

Drawing BeanDevice Wilo

Figure 15: Mechanical drawing - BeanDevice® WiLow® AX-3D/HI-INC/INC/X-INX

Drawing is available on the following web link: Click here

Step File is available on the following web link: Click here

5.6.5 Antenna diversity

Antenna diversity is a technique that maximizes the performance of an antenna system. It allows the
radio to switch between two antennas that have very low correlation between their received signals.
Typically, this is achieved by spacing two antennas around 0.25 wavelengths apart or by using two
orthogonal polarizations. So, if a packet is transmitted and no acknowledgement is received, the radio
system can switch to the other antenna for the retry, with a different probability of success.
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The diagram below provides information on the radome antenna performance:

1

0,94

0,6 4

0,74

0,61

0,54

0,44

= 1 L L___l

0,3

0,2 4

pck position [mm]

Figure 16 : Radome antenna performances

The radome antenna radio used on BeanDevice® WiLow® product is a tamper resistant and unobtrusive.

5.6.6 Radome antenna

Electrical specifications

Picture

Center Frequency 2,45 GHz

Gain 2,5 dBi

Wavelength Y% -wave

VSWR <1.9 typ. At center

Impedance 500

Size Diameter: 27mm

Height: 11 mm
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S11 SWR

CENTER 2 450.000MHz SPAN 200.000MHz
Typical VSWR

Antenna 2

Antennal

Figure 17: Antenna position on the BeanDevice® WilLow® AX-3D

Never try to change the antenna integrated on the BeanDevice® Wilow®. This action may
void the product warranty.
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Mounting Guidelines

For vibration measurement, the mass of the wireless accelerometer must be <1/10 of the mass
of the object under study.

Mounting surfaces need to be clean, free of any residue from epoxies, waxes, paint or other
foreign materials.

Mounting surface should be flat.

The mounting hole must be checked to ensure it is longer than the mounting screw so as to
prevent "bottoming out".

Use a torque wrench for tightening screws to the manufacturer’s specifications. Do not use
electric tools as their frequencies may damage the accelerometer.

Spread mating surface with a light coating of silicone grease, heavy machine oil or bees wax to
ensure contact issecure thereby maximizing the usable frequency range.

Secure the cable using clamps, o-rings, tape or other materials most suited to the application.
Ensure that you have sufficient slack to allow for free movement of the sensor.

Inspect mounting holes and remove any debris, burrs or other foreign materials.

Wireless inclinometer special instructions (BeanDevice® WiLow® HI-INC)

The BeanDevice® WiLow® HI-INC is designed for a horizontal mounting, i.e. the base plate of the
inclinometer needs to be placed on the horizontal plane of the object to be measured.

Avoid shock and vibration during measurement, as these could corrupt the measurement results.
Inclination sensors that base on a fluidic measurement principle are optimal for static measurements
and suitable to only a limited extent of dynamic measurement.

5.6.9 Mechanical Mounting Options

By default, the BeanDevice® Wilow® comes with a screw mounting lid. But two other mounting options
are available, for example if you are going to monitor the tilt of a pole or a vertical structure, you will
have to use a 90° bracket.

In other cases when the use of the BeanDevice® Wilow® is on a metallic structure and will not be for a
long term or making mounting holes in the structure is not allowed we can go for the Magnet
mounting which is a magnetic extension to glue the BeanDevice® Wilow® to the metallic structure.
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C See our video to choose the right mounting procedure for your Wilow® BeanDevice®

5.7 POWER SUPPLY DESCRIPTION

WiLow® sensors can be power supplied from different power sources:

e Internal rechargeable Lithium-Polymer battery

e USB 5VDC power supply, therefore compatible with Industrial USB power supply available on the
market

e External power supply 4.8VDC up to 17.8 VDC including solar panel, no need to use an external solar
power manager

e External power supply as 12VDC Lead Acid battery or lithium-ion battery pack with deep-discharge
protection and maximum voltage of 17.8V.

‘ Lithium-lon Battery Lead-acid car battery

Ch?r.ge/dlscharge 80-90% Ch?r.ge/dlscharge 50-95%
efficiency efficiency

0.35% to 2.5% Self-discharge
Self-discharge per month rate

rate depending on
state of charge

3-20%/month

Cycle durability <350 cycles

200~ Nominal cell 21V

Cycle durability 1200 cycles voltage

Charge i _ac o
3.6/3.7/3.8/ temperature Min. =35 °C,

3.85V, interval max. 45 °C
LiFePO4 3.2V

Nominal cell
voltage
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Internal rechargeable

USB 5VDC Lithium-Polymer battery

Power supply ‘ '

~ Solar power supply

Figure 18 : Smart and Flexible Power supply

If you are using a USB Power Bank, make sure that your power bank doesn’t switch off when
the BeanDevice Wilow® battery is fully charged.

The power bank should be only used to charge the BeanDevice Wilow battery, don’t use it
for long term monitoring.

Alternative external power supply should be considered for long term monitoring.

5.7.1 Integrated Lithium-ion Rechargeable battery

The BeanDevice® WiLow® integrates a Lithium-lon rechargeable battery:

Battery Capacity @25°C| Nominal Voltage Charge/Discharge cycle @25°C Full charge duration
@25°C

The rechargeable battery can be used as an UPS (uninterruptible power supply) battery on
your BeanDevice® Wilow?®. It provides an emergency power when the external power source, typically
the utility mains, fails.

Do not try to change the integrated battery. This action may void the product warranty.
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5.7.2 M8 Cable (REF: WILOW-CBL-M8-2M)

This accessory is provided as an option:

2000430

‘ / A REF. 5mm
F )) L
c B

Figure 19: M8-5Pin cable

M8 5pin Plug- Pin assignation

Interface Name M8  Pin|Wire
assignatio | (A-coding)
n
DC Voltage 5VDC to |PIN1 /
17vVDC
E—
GND PINS GREY

Figure 20: M8-5Pin Plug Assignation and Wiring Color
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M8 6pin Plug- Pin assignation

Interface Name M8 Pin Wire Color
assignation | (A-coding)
USB Voltage PIN1 -

° USB-DATA - PIN2 WHITE

USB DATA + PIN3 GREY

DC Voltage / SOLAR |PIN5
4.8VDC to 17.8VDC

Figure 21: M8-6Pin Plug Assignation and Wiring Color

5.7.3 FTDI Driver

In some costumer cases, the Operating System cannot recognize automatically the COM port connection.
It is recommended to update manually the FTDI driver.
To download the FTDI driver, please visit our FTP support server

https://beanair.com/firmware-for-wilow-iot-sensors-download-area.html|

or download it directly from:

https://www.ftdichip.com/Drivers/CDM/CDM%20v2.12.28%20WHQL%20Certified.zip

Beanair GmbH “Rethinking sensing technology” 51



https://beanair.com/firmware-for-wilow-iot-sensors-download-area.html
https://www.ftdichip.com/Drivers/CDM/CDM%20v2.12.28%20WHQL%20Certified.zip

BeanDevice® Wilow® User Manual Wilow® wireless sensors

5.7.4 USB Power supply

USB Voltage Minimum current

5vVDC

If you are using a USB Power Bank, make sure that your power bank doesn’t switch off when
the BeanDevice Wilow® battery is fully charged.

5.7.5 DC Voltage compatible with Solar Energy Harvesting

DC Voltage Minimum current

4.8VDCto 17.8 VDC

5.7.6 How to extend the battery life

Battery autonomy depends on several parameters:

e The environment where the BeanDevice® WiLow®

e Data acquisition mode

The following table provides a list of recommendations in order to extend the battery life of your
BeanDevice® WiLow®:

e

Beanair GmbH “Rethinking sensing technology” 52




BeanDevice® Wilow® User Manual Wilow® wireless sensors

Sleep mode Sleep mode can be By activating this power mode on
configured from the your BeanDevice®, you will increase
BeanScape® software the battery autonomy of your
BeanDevice®. By activating sleeping
power mode, the BeanDevice®
current consumption can decrease
from 30 mA to 10-45 microamperes.

Sampling rate in streaming]Power consumption will Choose the right sampling rate on
mode grow with the sampling rate. | your BeanScape® interface.

Packet Error Rate (PER) A high packet error rate can | Try to replace your BeanDevice® in
cause a higher retransmission | an area where the radio link is much
data and this increase the better (see Link Quality Indicator
current consumption. value).

5.8 SENSOR CALIBRATION

5.8.1 Factory Calibration procedure

5.8.1.1 BeanDevice® WiLow® HI-INC (WIFI Low Power inclinometer)

The calibration procedure is based on a side-by-side comparison with a reference tilt meter. For better
measurement stability, the two tilt meters are mounted on a sinus table.

5.8.1.2 BeanDevice® WiLow® AX-3D/AX-3DS (WIFI Low Power Accelerometer)

A static calibration method is used to calibrate the sensor.

5.8.2 How often to recalibrate the BeanDevice® WiLow®

Depending on the operating environmental conditions, the following table summarize how often user
should recalibrate its sensor:

BeanDevice® Wilow® version Operating temperature < 40°C | Operating temperature > 40°C

BeanDevice® WiLow® AX-3D
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BeanDevice® WiLow® AX-3DS 3 years

BeanDevice® WiLow® HI-INC 6 years

Table 8: BeanDevice® WilLow?® re-calibration
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6. CONNECTION TO YOUR WIFI NETWORK
6.1 WIFI NETWORK CONFIGURATION

6.1.1 Direct connection to PC/Laptop

If you decide to connect directly your PC/Laptop/Smartphone to your BeanScape® WiLow®:
e |If you use a smartphone: enable the WIFI Hotspot on your smartphone ( for more information
consult your smartphone user guide)
If you use a PC/Laptop: enable the WIFI Hotspot on your PC. If you are familiar with DOS
environment, launch DOS and use these scripts:
o netsh wlan set hostednetwork mode=allow ssid=YourHotSpotName key=Yourpassword

o Then start your hosted network: netsh wlan start hostednetwork

Some WIFI chipset cannot accept a Hotspot configuration; we will suggest you to use a Wi-Fi
AP to establish a connection between your BeanDevice® Wilow® and your BeanScape® software

PC/Laptop Configured as a WIFI

Hotspot
IP Address allocated
by PC/Laptop

" | . (;? : Uig 1
‘BeanScai e -
Wilow  BASIC € BeanDevice’ Wilstw

Figure 22: Direct connection to a PC/Laptop
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6.1.2 Connection to a WIFI AP

If you decide to connect your BeanScape® WiLow® to a WIFI AP, the network architecture will come as
follow:

WIFI AP

IP Address allocated
by Wifi AP

APt

VBeanScape
UJilow BASIC CBeanDevice' wi\l_?'i‘u

Figure 23: Connection to a WIFI AP

6.2 BEANDEVICE® WILOW® CONFIGURATION

Along this part we have to follow the next steps:

Firstly, install BeanScape® WiLow®, then move to the icon on the desktop and double click on it
to start the software
Connect your BeanDevice WiLow® to your PC by using the M8 to USB Cable provided with your

device,
Power on your BeanDevice® WiLow® by holding the magnet on the ON/OFF label, you will see the

Network led blinking in green color,
Select Tools on the BeanScape® menu and choose “LAN/WAN Config”
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wi BeanScape

File  Server | Tocols | Off. Data Analysis  Help
[ T BeanScape® Configuration

Alarm window

Wifi Metwork Setting

Export/lmport user settings
SMTP Client Configuration
Alarm Management

@ Offline Graph

0 Date conversion
MOTT Configuration

Figure 24: Wifi network setting

5. The following window should appear:
o Wilow WIFI configuration

Configuration COM port or LDP
@) COM port
Corfiguration via COM Port
Select PC WLAN/LAN IP: |< Select =

Localize

COM port : |< Select »

Configuration

BeanScape Tep/1P configuration Wifi Configuration
DHCP Enabled [] Enabled

Wilow Tep/1P 551D : | PHOENIX TECH
Password

Security type :  None

Lerault

gateway |P : . RF Region: |REGION_EU

BeanScape Validate
Port

IP Address :

Domain name :

Figure 25: WiFi network setting window

6. On LAN/WLAN config select your PC IP Address sharing the same WIFI Hotspot/Access Point with
your BeanDevice® WiLow®.
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W Wilow WIFI configuration

Corfiguration COM port or UDP
(®) COM port (O UDP
Configuration via COM Port Configuration via UDP {Metw:
Select PC WLANALAN IP: | SEEESE |v Select PC WLAM.LAR

152.168.56.1 g -
169.254.103.95 pty >
169.254 232 168
Configuration 152.168.1.245
169 254 57 223
BeanScape Top/IP corfiguration 192 16529 1 Wifi Configuration

DHCF Enabled 132.168.131 [] Enabled
= 1592.168.1.50
Wilow Tep

COM port :

Figure 26: COM/LAN Port setting

After selecting the right IP Address, the field “TCP/IP configuration is automatically filled out.

& Wilow WIFI configuration

Configuration COM port or UDP
® COM port O uoP

Configuration via COM Port
Select PC WLAN/LAN IP: ([EFEIERIZE |

COMport : |< Select > v

Configuration
BeanScape Tcp/IP configuration _
[ DHCP Enabled Contiquratio
Niow Teo/IF BeanScape Tcp/IP configuration

192.168.1__._

255.255.255.0__
192.168.1__.1__

Figure 27: BeanDevice® Wilow IP setting

7. Select the right Serial Port number (COM Port) used to connect your BeanDevice® WiLow®
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W Wilow WIFI configuration

Corfiguration COM port or LIDP
(@ COM port
Corfiguration via COM Port
Select PC WLANSLANM IP: [152.168.1.245

COM port :

Configuration
Bean5cape TopsIP corfiguration Wifi Configuration
DHCP Enabled [] Enabled

Wilow Tep/IP

Figure 28: COM port selection

8. Configurate your IP settings, if you choose to use a Dynamic IP allocation, Check DHCP Box,
otherwise to set a Static IP, you have to Uncheck the DHCP Box and configurate the Network
settings.

Configuration —
BeanScape Tcp/IP configuration - Configuration
DHCP Enabled BeanScape Tcp/IP configuration

[] IpHCP Enabled
Wilow Tep/IP

P addnessI: [192.168.1_HH |
Sub network mask]: |255.255.255.0__ |
Default gateway IP|: |192.168.1_.1_J

192.168.1_____

255.255.255.0__

192.168.1__1__

Figure 29: BeanDevice® WiLow® DHCP/Static IP

9. Enter your WIFI settings (SSID, password and security type), which will be used to connect the
BeanDevice® WiLow® to your Wireless Network.
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Wifi Configuration
Enabled

5510 |A::::E:55Puirrt v|

L |

Password :

- |

RF Region: |REGIOM_EU =
REGION EL _
REGION_US Validate
REGION JP

Figure 30: BeanDevice® WiLow® WiFi setting

elt is mandatory to precise the RF Region information used in your Access Point/Router. Some
of the RF Channels are denied to use in some countries. By default the RF Region is REGION_EU

10. To finish the configuration, Click on Validate. A pop-up window will display “Operation completed

successfully”.

V| Select PC WLAN/LAN IP: | < Select >

| .

Senal port configuration

o Cperation completed successfully,

Figure 31: Successful WiFi network configuration
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IF the TIMEOUT ERROR occurred while configuring your Bean device

i BeanScape
File  Server Tools  Off Data Analysis  Help

HEd® © 9

o Wilow WIFI configuration

Corfiguration COM port or UDP
(@ COM port
Conffiguration via COM Port Configuration via UDP {Network reconnection
Select PC WLAN/LAN IP: |192.168.1.37 ~ Select PC WLAN/LAN IP: |« Select >
COMpot : |COM3 ~ < Empty >
Corfiguration

BeanScape Tcp/IP configuration WIFI connection settings
[] DHCP Enabled Enabled

Wilow Tep/1P 551D
IP adcress : [152.1681__2_ Password -

Sub network mask 255.255.255.0 Security type : | WPAZ

w

Defaut gateway P [192.168.1__ 242 COM port configuration

RF Region: | REGION_EU
BeanScape E
Port: [5313 !

IP Address - [192.168.1__37_

Domain name :

Atimeout occurred during the configuration.

Component List
Sort |E|

Figure 32:BeanScape® Wilow confiquration error

Please make sure that the device is ON

Point your magnet toward The On/Off non contact button
of your BeanDevice to power it On.

A green led will blink if it’s on.

A red led will blink if it’s off.

On/Off Non Contact button
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11. To start the server, click directly on the Start button on the Menu bar, or go to Server then select
Start the Server

ue BeanScape

File Server Tools Off Data 2 “* BeanScape

(= ﬂ@ ® 5 File | Server | Tools Off. Data Analysis
= l Start the server "
)

Server window

Figure 33: Start Server

You will see your BeanDevice® WiLow® profile displayed as follow:

wt BeanScape

File Server Tools Off. Data Analysis  BeanDevice  Help

== @5

= [l MAC_ID - 0 x F4BB5EDOAT4BO000 Main FProfile 3 Wilow® BeanDevice
i~ Ch_X

|dentity Netwaork Diagnostic
(W ChY Mac 1d :
L ChZ Network qualty : a0l I|:|

S5ID:

S | BeanSensor Info. §4|*

PER - Config Status
P A LED Status:
bt Power Supply Diagnostic TimeZone

Temperature

Version g NTP ur:
HW Version Power supply

SW Version: Power mode System Information
DAQCapability Battery voltage Diagnostic cycle :

Max SR : iz Battery level = Listening Cycle -
Max TX_Ratio DiagDate : Data Aging:
BeanDevice Datalogger

. Download Strategy:

Curent data acquistion mode Display corfiguration  Notes  Data Acq.corfig. Shock Sensor Corfig  Online Data Analysis

DAQ Status :

Data Acq. mode : Type PLATFORM_TYPE
Data Acg. cycle : PLATFORM_REF
TX Ratio : MAC_ID : Dx FABB5E00A14B00
Sampling rate

Folder FABB5E0DA14B0000
Data Acg. duration :

WValidate

Figure 34: BeanScape® WiLow® Dashboard

See our Technical video Getting started with BeanDevice® Wilow
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6.3 LOCALIZE A BEANDEVICE® WILOW®

To localize a BeanDevice® Wilow® already configured and connected to the same Network, you have to Select Tools
on the BeanScape® menu and choose “LAN/WAN Config”:

1. On LAN/WLAN config select your PC IP Address sharing the same WIFI Hotspot/Access Point with your
BeanDevice® WiLow®.

(® UDP

Configuration via UDP (Metwork reconnection)

Select PC WLAN/LAN IP: | [ErRlniypelE |v

192,768,561
169,254 103.95
169.254.232.168
192.168.1.245
B 19296891
[] Enabled 192.163.13.1
soip . [192.168.150

|<Empt-_.r>

Figure 35: BeanDevice® WiLow® UDP Localization

2. Click on Localize and select the BeanDevice® Wilow that you like to use from the list:

@ uDP
Configuration via UDP (Network reconnection)
Select PC WLAN/LAN IP: {192.168.1.245 || Localize |

@ UDP Configuration COM port/UDP X
Configuration via UDP (Network reconnection)

Select PC WLAN/LAN IP:  192.168.1.245 _
[ 0 Localization finished

< Select >
Wilow Device: Macld : A4D57843DEFAQ000 |

Wilow Device: Macld : FAB85EQ0A4EADDDD
Wilow Device: Macld : A4D57843E34C0000
Wilow Device: Macld : A4D57843DD450000

Wilow Device: Macld : FAB85E00A4D00000 m—
Wilow Device: Macld : A4D57843DE760000
Wilow Device: Macld : FAB85EQDAGC00000
Wilow Device: Macld : 5C313E06AA370000
Wilow Device: Macld : FAB85E00A4760000
Wilow Device: Macld : FABS85EQ00A4D70000
Wilow Device: Macld : FABS85E00A14B0000

Figure 36: Successful BeanDevice® WiLow® Localization
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7. SUPERVISION FROM THE BEANSCAPE® WILOW® SOFTWARE

For more information about the BeanScape®, please read the BeanScape® User Manual.

It is recommended to install MatLab MCR to ensure running the Online/Offline Data analysis

MaltLab MCR 64 bits download link
http://ssd.mathworks.com/supportfiles/downloads/R2015a/deployment files/R2015a/installers/win64
/MCR R2015a win64 installer.exe

MaltLab MCR 32 bits download link
http://ssd.mathworks.com/supportfiles/downloads/R2015a/deployment files/R2015a/installers/win32
/MCR R2015a win32 installer.exe

7.1 STARTING THE BEANSCAPE®

The BeanScape® is a supervision software monitor fully dedicated to Beanair WSN (Wireless Sensor
Networks): )

L
@

BeanScape
Wilow RA

Start the BeanScape® by double-clicking on the BeanScape® icon

Make sure that your BeanDevice® WiLow® is connected to your WIFI Network

Click on the button « start » g

. All the BeanDevice® WiLow® connected to your Wi-Fi Hotspot will appear on your left
window

Select the BeanDevice® Wilow or its related sensor channel you want to configure.
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-

File Server Tools Off.Data Analysis BeanDevice Help

0x FABBSE00A14B0000 Main Profile @ Wilow® BeanDevice
Identty Network Diagnostic
vocs: I vnchc ey _ogpl] o

o0 T e R -

IP Addr

Power Supply Diagnostic
Temperature : | o
Power supply : [

QO
-l MAC_ID : 0 x FAB85E00A14B0000 I ' Powermode - T (_
BE
I

Battery voltage : |
Battery level |

- (e— |

satos: |
Ful e, Moot

Display configuration  Notes

v

-
® Ch
o Ch

Figure 37: BeanDevice® WilLow® Profile

The user interface is organized as follow:

B Green on black background are displaying information

B Black on White/Grey background are customizable field
LowDutyCycle 0 25

You can configure your BeanDevice® Wilow from the page "BeanDevice® Wilow® System Profile”. This
page is composed of two parts:

v' BeanDevice® Wilow information display;

v" BeanDevice® configuration;
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«= BeanScape BeanDevice® Wilow ® System Profile

File Sever Tools Off.DataAnalysis BeanDevice Help (Set of frames with visualization fields)
HEdw oS

=N ] Main Profile WQw® BeanDevice
W Ch X
.oy
WChZ

20N BeanDevice® config. tatus  BeanSensorinfo. £ ¢ | *
vokuntr % gl

ev Coka S @

JF4Base00A1480000 |
fkos |
152163192} LEDSas: (@
JMAC_ID - 0 F4BB5E00A Power Supply Diagnostic TemeZone _
o s
EO o
_ Power mode System Information
Battery voltage " Diagnostic cycle
T - Battery level Listening Cycle
Max T_Rato: | DiagDate

BeanDevice Datalogger
. e
o
o e Vg T V< S

Display configuration Notes Data Acq config. Shock Sensor Config  Orline Data Analysis |+ | *

Data Agng

Curent data acquistion mode
DA Stats - | O
Data Acq. mode
Data Acq. cycle 20 : PLATFORM_REF ]

TX Ratio MAC_ID - 0x FABE5E00A14800]

Sampling rate R —
- |Folder F4B8SE00A14B0000
Data Acq. duration LR R

Vahdate

BeanDevice® Wilow ® Configuration Frame
(Several configurable tabs)

Figure 38 : BeanDevice® Wilow® System profile

7.2 SYSTEM PROFILE

You will find below a description of the data information fields making up for each frame.

7.2.1 Identity frame

Main Profile MAC Add ress_ (enc_oded. Qn 64-plts}: The Media Acce_ss Cont.rol Address
) is an unique identifier assigned to the BeanDevice® Wilow ®

SSID: The service set identifier is displayed to define
the BenDevice’s WLAN

IP Address : The IP address assigned to the BeanDevice ® Wilow ®

BeanDevice ® Wilow ® Label : By default the MAC address is registered
as a Label. This label can be changed by the user.

Figure 39: BeanDevice® Main Profile
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7.2.2 Wireless Network Diagnostic frame

LQl: is the Link Quality Indicator of the BeanDevice ® Wilow @ (0 to 255)
255: Excellent
0: Bad

Network Diagnostic
Network qualty: o ggIll] o

PER: is the Packet Error Rate, l.e.Number of lost packet through the wifi
netwok / Total of data packet transmitted on the Wi-Fi network

Figure 40: BeanDevice® network-link status

T T T
I I R
= | = 1 ==

Figure 41 : Network Quality Indication
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7.2.3 Power supply diagnostic frame

Internal temperature of the BeanDevice® Wilow @
with a resolution of 0,125° C

Power Supply status Mains or Battery

The colored LED indicates
the BeanDevice ® Power
mode status

L
S

Power Supply Diagnostic
Temperature :

Power supply :
Power mode :
Battery voltage :
Battery level :

Battery Voltage in Volts

&

HH@HH

¢

[\

Battery Level Good,
Medium and Low

DiagDate :

/

DiagDate: Latest diagnostic
date

Figure 42: BeanDevice® power supply information

eThe BeanDevice® Wilow integrates an internal temperature sensor, it enables the following
functions:

v’ Battery temperature monitoring during charging

v' Temperature compensation on measurement

v’ Alarm notification transmission to WIFI Network if the internal temperature is abnormally
high

Power supply status is updated when the BeanDevice® Wilow® is plugged/unplugged from external
power supply.

If your battery level is low, it is highly recommended to recharge your battery. Your BeanDevice®
Wilow® integrates a battery charger.
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GREEN LED: The BeanDevice® Wilow ®
is in sleeping power mode

Sleep mode is displayed

The BeanDevice® Wilow ®
is in active power mode

Figure 43: BeanDevice® Power modes
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7.2.4 System status frame

Diagnostic cycle in seconds (battery charge
status, internal temperature, LQl, PER..)

System Information

Listening ration for Sleep Power mode
Diag!osticcyde: @ ‘:::V
|

Data Aging: Data aging for Store and
i Froward+ option

ms

Figure 44 : System status frame

7.2.5 Platform frame

BeanDevice Displays the BeanDevice®

Platform : :l ] Wilow ® sensor’s type

Figure 45: BeanDevice® Wilow sensor's type frame

7.2.6 Datalogger Status frame

Datalogger memory status Full,
Empty, Ready or Logging Download strategy

T /

sevs: | ENTEERE oo e
Fll e, Moo N Voo U | -

7 ™~

Management Strategy Action to do Used memory
when the Datalogger is full

Figure 46: Datalogger frame
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7.2.7 Data Acquisition (DAQ) Capability frame

Max SR: Maximum Sampling Rate
possible per measurement channel

Max Tx Ratio: Maximum Transmitted
Ratio possible

Figure 47:DAQ Capability frame

7.2.8 Device configuration

The Device configuration’s information is sorted in 3 tabs displayed on Top-right of the dashboard. The first tab
displays the BeanDevice® config. Status the second displays the BeanSensor Info. And the third one is for Shock
Sensor Status. Using the navigation buttons facilitate the navigation between the tabs.

BeanDevice® config. Status  BeanSensor Info. [ ¢ I 2

Config Status: O

LED Status: O

TimeZone:
NTP ud:

Figure 48:BeanDevice ®Confiquration Multi frame
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7.2.8.1 BeanDevice® config. Status

BeanDevice® config. Status BeanSensor Info. 5'_ 1 I »

Config Status: O
LED Status: O Time Zone

<+———— NTP URL

Figure 49: BeanDevice ® config. status frame

The information related to the time zone and the NTP configuration is to set from the main configuration frame.

DdaLo99e4| System config. Power Mode managment Power mode Configuration L<]»]

Diagnostic Cycle
Ratio : 1 =] 00:00:10 | Vaidate || Reboot

-

NTP Conrfig.
[J DNS

Time Zone: 0
Port : l
IP address:

|

NTP server:

Figure 50: NTP system configuration frame
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7.2.8.2 BeanSensor® Info.

BeanDevice® config. Status BeanSensor Info. ¢ « | » Meas. Range is the measurement range
/ supported by the sensor

-]
Sensor calb date - | ITSNINEEIPSIN +— | Sensor calib date is the date when the
sensor was calibrated

Figure 51: BeanSensor® Info frame

7.2.8.3 Shock Sensor Status

BeanSensor Info. Shock Sensor Status c‘]/ Shock. Sensor Range
Shock Sensor Range: | ENREASSINN / Sampling Rate
——
Shock Threshoids: (NS <« Shock Threshold

Figure 52: Shock Sensor status frame

The information displayed on Shock sensor Status tab can be set from the main configuration frame, from the

Shock Sensor Config tab.

Display configuration Notes Data Acq. confid. Shock Sensor Config  Prline Data Analysis | ¢ | *

Schock Sensor Config
Shock.Sensor Range:

Sampling Rate:
Shock Thresholds:

Figure 53: Shock sensorconfig frame
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7.2.9 Product Version frame

HW Version The Hardware Version of the
BeanDevice® Wilow®

SW Version The Software Version of the
BeanDevice® Wilow®

Figure 54: BeanDevice Hardware/Software version

V (version) related to a major modification of the embedded software.

R (Release) related to a minor modification of the embedded software

0 These ID versions should be transmitted to our technical support center when you encounter a
material or software dysfunction.
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7.2.10 Current Data Acquisition mode frame

This frame displays all the information returned by the BeanDevice® WiLow® on its actual data
acquisition mode:

DAQ status LED Is Green if
the DAQ is Started and Red
if the DAQ is Stopped

DAQ Status
Started/Stopped Data Acg. Mode Displays the Data

Acquisition mode (The Configuration of
the BeanDevice®)

Cument data acquisition mode
Data Acq. Cyclein

DAQ Status : Days, hours, minutes
Data Acq. mode : and seconds

Data Acq. cycle :
TX Ratio : TX Ratio Data Transmission Ratio
Sampling rate : p defines the rate of transmission cycle
(Tx Ration/Data Acq cycle)

Data Acq. duration :

Sampling ratein Hz (available only for
the Streaming mode)

Tx Is Green if the Real-Time Data Acq. Duration Duration of an acquisition (available
data transmission is enabled only In Shock Detection mode)

Log Is Green if the
Datalogger is enabled

Figure 55: Frame current data acquisition mode

Please read the following section for more information about Data acquisition modes:
“click here”
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7.3 BEANDEVICE® WILOW® CONFIGURATION

e Hes

File Server Tools Off. Data Analysis BeanDevice Help

@ Wilow® BeanDevice

Network Diagnostic

Newokauaty: gl o
e N i

LED Status:

BeanDevice® config. Status  BeanSensor Info. ¢ ¢ | *

o Pove Sy Dagrosic Tioezzoe.
. L B e, —————
HW Version: | Power supply :
SW Version: | Power mode : System Information

DAQCapabity —' Battery voktage : : Diagnostic cycle : ‘ ] o ph mmms5

Max SR : | Listening Cycle :
Max TX_Ratio: |

BeanDevice® Wilow® Configuration frame

i Devica
|C-) B MAC_ID : 0x F4B85E00A14B0000 |

LATFORM_TYPE

PLATFORM_REF
MAC_ID : 0x F4B85E00A14B00

Folder F4B85E00A14B0000

| Vaidate

Display configuration Notes Data Acq. config. Shock Sensor Config  Online Data Analysis |+ | |
I |

Figure 56: BeanDevice ® configuration frame

Move down to the configuration frame which is composed of several Tabs and includes BeanDevice®
OTAC (Over the Air Configuration) Parameters:

Customize the BeanDevice® WiLow®label

Th|s area contains the notes related to the BeanDevice® WiLow?®.

Data Acqu:s:tlon Configure the Data acquisition mode on your BeanDevice® WiLow®, set

configuration the acquisition cycle or the sampling rate, enable/disable the datalogger
function.

Shock configuration Smart Shock Detection configuration (available only on BeanDevice®
WiLow® AX-3D and BeanDevice WiLow® AX-3DS)

Datalogger Onboard datalogger configuration
System configuration Configure the diagnostic cycle

Power Mode Configure the Power mode on your BeanDevice® Wilow (Active mode,
Management Sleep mode)
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7.3.1 Display configuration

Display corfiguration Notes Data Acq. confia. Shock Sensor Corfig  Orline Data Analysis | * | * |

|PLATFORM_TYPE |

|PLATFORM_REF |

IMAC_ID : 0x FABE5EDOA14B0]|

|Folder FABBSEDOAT4B0000 |

Validate |

Figure 57: BeanDevice ® Display configuration tab

Parameter Description

Click on “Validate” if you want to validate your configuration.
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7.3.2 Notes Tab

Display corfiguration MNotes  Data Acg. corfig.  Shock Sensor Corfig  Online Data Analysis |I|I|

Validate | | Clear | | [ |

Figure 58: Tab: Notes

This field contains your notes concerning the BeanDevice®. To change this field, enter your text and click
on « Validate » button. To back up your text, press the icon =

Example: Machine failure n°XX, requested intervention.

Beanair GmbH “Rethinking sensing technology” 78




BeanDevice® Wilow® User Manual Wilow® wireless sensors

7.3.3 Data acquisition configuration Tab

Display corfiguration Motes Data Acq. corfig.  Shock Sensor Corfig  Online Data Analysis EI‘
Data acquisition mode corfiguration L]

Data Acg. mode : |LuwDuthyt:le V|

TX_Ratio: |:|

Data Acg duration: . : gl ko ss

Data acquisition mode options

() TeOnly O Log Only {® Tx & Log () 58

Streaming Packet Options

Mo Survey cycle

Store and Forward

J— ==&

Figure 59: Data Acquisition configuration tab

Parameter Description

Low duty cycle data acquisition is adapted for static measurement
(tilt, pressure, temperature) requiring a low power consumption on
[l et your BeanDevice®. The duty cycle can be configured between 1 data
Ll (EEETE gequisition & transmission per second to 1 data acquisition &
transmission per day.

A data acquisition is transmitted

= Whenever an alarm threshold (fixed by the user) is reached (4
alarm threshold levels High/Low).

= Atransmission cycle is reached, the transmission cycle is
configurable through the BeanScape® 1s to 24h

Data Acquisition modes

Streaming Streaming is more suitable for users requiring a high data sampling
rate (maximum 2 KHz). In order to achieve these performances, data
sampling are transmitted by packet;
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Shock Detection

Data acquisition

(]
+—
©
—
o]d]
=
o
S
©
(%)

Data acquisition
duration
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Streaming options

T +
e
S 5
o 2
S5
v

eFor further information about the Shock detection mode please refer to this technical note
TN _RF 008 — “Data acquisition modes available on the BeanDevice ®”
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All the modifications are displayed on “Current data acquisition mode” frame:

e o

File Server Tools Off. Data Analysis Help
HEd® @ 9
=/l MAC_ID : 0x FAB8SE00A14B0000 Main Profile @ Wilow® BeanDevice
WG X Identity Network Diagnostic
W ChY Macld: | 3
WChz NN Newokquaty: ol <
SSID: | per: (DN - Config Status: ()
. | LED Status: O
TiveZone: |
NTP | TR
Power supply :

Power mode : System Information

]
Cr—
. )

Battery votage - | NECHINNN Diagnostic cycle : |INERERIIN <=~ mmss
I —
230013124338 ]

BeanDevice® config. Status  BeanSensor Info. ¢ | *

Power Supply Diagnostic
Temperature :

Battery level : Listening Cycle :
DiagDate : Data Aging: _ -
Datalogger
o — - E—
e~Shack Sensor Config Online Data Analysis Datalogger System config. F ¢ |*
Data acquisition mode configuration )

Current data aion mode
DAQ Status :
Data Acq. mode :

Data Acq. cycle :

TX Ratio :

Sampling rate :
Data Acq. duration : ddd, hh:mm:ss

Figure 60: Current data acquisition mode display

For further information, please read the technical note TN_RF_008 — “Data acquisition modes
available on the BeanDevice®”
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7.3.4 Shock Sensor Config Tab

Display configuration  Motes  Data Acq. config. | Shock Sensor Corfig i Online Data Analysis

Schock Sensor Corfig
Shock Sensor Range: < selection >

Sampling Rate: < selection =

Shock Thresholds:

Figure 61: Shock Sensor Config tab

B Shock Sensor Range: This option allows the user to change the Shock sensor range from the list,
as displayed below. The available Shock Ranges are +/-2g, +/-4g, +/-6g, +/-8g or +/-16g.

The selected value will be displayed on the black case.

Schock Sensor Corfig
Shud{ Sensnr Hange: - SEIEdion - -

< selection >
Sampling Rate: _

Shock Threshaolds: mg
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B Sampling Rate: This option allows to change the Sampling Rate of the Shock Senor from the
listed values: 25Hz, 50Hz, 100Hz, 400Hz, 800Hz or 1600Hz.

The selected value will be displayed on the black case.

[LLELE R L= L R T LR LY [ LA L [ e ]

Sampling Rate: < selection =

< selection >
Shock Thresholds: 25HZ

B0 HZ

400 HS
800 HZ
1600 HE

B Shock Thresholds: This input is used to change the Shock Thresholds. The value should be

written manually.

The Unit of the Shock Thresholds is “mg”. The selected value will be displayed on the black case.

Sampling Rate: < selection >

i=bd -~
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7.3.5 Online Data Analysis Tab (only available on the BeanDevice® Wilow® AX-3D)

In signal processing tab, we setup the real time FFT and real time velocity (PPV & PVS), as well enable/disable the
IR filter.

Data Acg. corfig.  Shock Sensor Corfig  Online Data Analysis  Datalogger  System corfig. FlIlI‘

Online FFT Configuration Online Velocity configuration
[ Enable Online FFT €8 [ Enable Oniine Velocity £l

Automatic DIM Report{S.E.T)
Enable Velocity Log file

Enable PPV Log file

Automatic FFT Report(5.E.T)
Enable FFT Log file

Mumber of points({Streaming)
Software Filters

[ Manual G [ Enable IR iter

The number of the cument paint

[ validate |

Figure 62: Signal Processing Tab

Parameter Description

Enable Online FFT : check to enable real time FFT processing
Automatic FFT Report (Set Mode) : check for automatically sending the FFT
report by email when alarm occurs on streaming with event-trigger(set) mode

Online FFT
Configuration

Enable FFT Log file: check to create FFT folder and log all real time FFT data

IEI : check to modify the FFT Advanced Configuration settings

Enable Online Velocity : check to enable real time velocity processing
Online Velocity

configuration Automatic DIN Report (Set Mode): check for automatically sending the DIN

4150-3 report by email when alarm occurs on streaming with event-trigger(set)
mode

Enable Velocity Log file : check to create Velocity folder and log all real time
Velocity

Enable PPV Log file: check to create PPV Log file

@ : check to modify the Velocity Advanced Configuration settings
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Software filters

Number of
points(Streaming)

Click on “Validate” if you want to validate your configuration.

For streaming with event trigger (S.E.T mode), notification by email configuration should be configured

on tools -> alarm management

7.3.5.1 Online FFT Configuration

Online FFT Configuration
[] Enable Online FFT @

] Automatic FFT Report{S.E.T)
[] Enable FFT Log file

B Enable Online FFT: Check to enable real time FFT processing for BeanDevice AX-3D on streaming
mode and the FFT spectrum will appear below the Streaming graph in the sensor profile.
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Graph Measurement
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Figure 63: FFT Spectrum

B Automatic FFT Report (S.E.T): check to enable FFT report automatic generation when threshold
is reached, or an acquisition cycle is reached on the S.E.T acquisition mode. All the reports will be
transmitted via email, to the addresses configured on Alarm Management Option.

BeanScape® SMTP FFT REPORT: 13-Feb-19 14:37:53

ail.com
tome -

This mail is sent by BeanScape® Software

This mail contain the graph report due of a streaming alarm for Device 5C313E06A9AT0000 , In the Sensor MAC_ID : 0 x 5C313E06A%AT0000
Ch_Z : Max Amplitude= 0.9577 g , Frequency= 0 hz , VPPV Value = 143.973312014132

Ch_X : Max Amplitude= 0.0937 g, Frequency= 0 hz , VPPV Value = 143.973312014132

Ch_Y : Max Amplitude= 0.0726 g , Frequency= 0 hz , VPPV Value = 143.973312014132

Figure 64: FFT Report Email

B Enable FFT Log file: check to enable FFT data to be stored in the log folder.

> ThisPC » Local Disk (C:) » log_beanscape » Folder 5C313E06A9A70000

MName Date modified Type

FFT 13-Feb-19 14:43 File folder
TX Folder 13-Feb-19 14:43 File folder

| .1 ErI1ICNEANATAMAAS WAl rre Bl adalelnf m 12 Cal A 14,44

|j FFT_RealTime_Ch_¥_MAC_ID__ 0 x F4BESED0AT4BO000_6_12_2019_10_56_37_AM
d FFT_RealTime_Ch_Y_MAC_ID__0_x FABS5E00AT4BO000_B_12_2019_10_536_57_AM
|j FFT_RealTime_Ch_Z_MAC_ID__0_x F4BS5E00AT4B0000_6_12_2019_10_56_57_AM

Figure 65: FFT Log Folder/Files
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( o : FFT Advanced Configuration

The FFT configuration allows the user to activate the FFT Shift and to go for manual settings related
to FFT.

FFT Cenfiguration

@ Auto [ FFT Shift
Curmrent FFT Configuration
Window Type : Rectangular Mode -

Algorithm : Estimate FFT Shift :

Zero Padding : Window type :
Algorithm :

== [froi ] —
(Streaming mode) Zero padding :

B Auto/Manual
@) Manual (] FFT Shit

Window Type : Rectangular
Algorithm : Estimate

Zero Padding :

- Window type:

Rectangular
Hamming
Hann
Blackman
Blackman Harris
Gaussian
Kaiser

Taylor
Triangular
Flattop
Bartlett
Bartlett-Hann

When the number of periods in the acquisition is not an integer, the endpoints are discontinuous. These
artificial discontinuities show up in the FFT as high-frequency components as not present in the original
signal. These frequencies can be much higher than the Nyquist frequency and are aliased between 0 and
half of your sampling rate. This phenomenon is known as spectral leakage.
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You can minimize these effects by using a technique called windowing.

Windowing reduces the amplitude of the discontinuities at the boundaries of each finite sequence acquired
by the digitizer. Windowing consists of multiplying the time record by a finite-length window with an
amplitude that varies smoothly and gradually toward zero at the edges. This makes the endpoints of the
waveform meet and, therefore, results in a continuous waveform without sharp transitions. This technique
is also referred to as applying a window.

There are several different types of window functions that you can apply depending on the signal.
To understand how a given window affects the frequency spectrum, you need to understand more about
the frequency characteristics of windows.

Selecting a window function is not a simple task. Each window function has its own characteristics and
suitability for different applications. To choose a window function, you must estimate the frequency
content of the signal.

. If the signal contains strong interfering frequency components distant from the frequency
of interest, choose a smoothing window with a high side lobe roll-off rate.

. If the signal contains strong interfering signals near the frequency of interest, choose a
window function with a low maximum side lobe level.

. If the frequency of interest contains two or more signals very near to each other, spectral
resolution is important. In this case, it is best to choose a smoothing window with a very
narrow main lobe.

. If the amplitude accuracy of a single frequency component is more important than the
exact location of the component in a given frequency bin, choose a window with a wide
main lobe.

. If the signal spectrum is rather flat or broadband in frequency content, use the uniform
window, or no window.

In general, the Hanning (Hann) window is satisfactory in 95 percent of cases. It has good frequency

resolution and reduced spectral leakage. If you do not know the nature of the signal but you want to apply
a smoothing window, start with the Hann window.
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- Algorithm

Estimate

Determine a best-guess transform algorithm based on the size of problem.

Measure

Find a better algorithm by computing multiple transforms and measuring the run times.

Patient

Run a wider range of testing compared to 'measure’, resulting in a better transform algorithm, but
at the expense of higher computational cost to determine the parameters.

Hybrid

Use a combination of 'measure’ for transforms with dimension length (number of points) 8192 or
smaller and 'estimate’ for transforms with dimension length (number of points) larger than 8192.

- Zero Padding: The use of zero padding enables you to estimate the amplitudes of frequencies

correctly.

B FFT Shift: Check to enable real time FFT Shift processing for BeanDevice AX-3D on streaming mode
and the FFT spectrum will appear shifted below the Streaming graph in the sensor profile.

FFT reattime graph

Print |Save to PNG| |Copy to Clipboard | «;» Exiends Zoom | Il £ XY | @ Circle @ Square @ None
—

0.0120
0.0080
0.0040
0.0000
-40.000 -20.000 0.000 20.000 40.000 60.000
Frequency({Hz)
A
0

Figure 66: FFT Shift Spectrum

7.3.5.2 Online Velocity configuration

Online Velocity configuration
Enable Online Velocity

] Automatic DIN Report{S.E.T)
[] Enable Velocity Log file
[] Enable PPV Log file

B Enable online Velocity: check to enable real time Velocity processing, PPV and PVS, the velocity
graph will be displayed.

On the Graph side a real time DIN 4150 graph will be displayed on the right side of the screen.

Under the DIN 4150 Graph, the PPV and the PVS values will be displayed in real time.
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On the PPV frame, BeanScape will display PPV in mm/s, ZC Frequency in Hz, Peak Acceleration in
g and Peak Displacement in mm.

It is important to notice that the PVS calculation required 3 active channels to be generated.

PPV: is a measurement of maximum ground particle movement speed, it is in millimeters per
second (mm/sec), PPV is a "vector" quantity (i.e. it has both a value and an associated direction).

Peak Vector Sum (PVS): is simply the square root of the sum of the squares of the individual PPV
values. PVS is a "scalar" quantity, i.e. one with only a value, which is always larger than the
individual PPV vector values.

Scientific studies have shown that the PPV correlates best with damage potential of all the tested
characterizations of ground movement (e.g. acceleration, displacement, or strain). Most, though

not all, ground vibration standards are quoted in PPV values, although the "acceptable" values of
PPV differ with the standard applied and with the frequency of the vibration components.

Graph Measurement

DIN 4150

Alarm | @ Circle Rl Save to PNG

(]
o

® ChY
10:37:59 Jun 122019 10:38:01 Jun 122019 10:38:03 Jun 122019  10:38:05Jun 122019  10:38:07 Jun 12 2019 -

Dute e o N < e v N+
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Figure 67: Velocity Graph
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Graph Measurement DIN 4150

Ml Save to PNG

10:41:00 Jun 12 2019 10:41:04 Jun 1

10.000 20.000 30.000 40.000 50.000

® Ch_x

10:40:57 Jun 122019 10:40:50 Jun 122019 10:41:01 Jun 122019  10:41:03 Jun 122019 10:41:05 Jun 12 2019 PV oms): [ ENEREN 7 Freq (o) (KN - |ICEEEEIENEN
Date Peak Acceleration (g): IE Peak Displacement {mm): _

Figure 68: Velocity and FFT Graph, PPV and PVS
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Figure 69: DIN 4150 Real Time Graph, PPV & PVS
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B Automatic DIN Report (S.E.T): check to enable DIN4150-3 report automatic generation when
threshold is reached, or an acquisition cycle is reached on the S.E.T acquisition mode.

An automatic Report will be sent to the email addresses configured on Alarm Management Option.

BeanAir 06-Feb-19 12:07:37

BeanDevice MAC_ID : FAB85E00A14B0000 Sensor Label : Ch_Z

DIN 4150-3 REPORT

Building Type Commercial

Pipeline Material Steel

Velocity Average(mm/s) 0.0177327272727272

Sampling Rate(hz) 100

Analyze
Duration(hh:mm:ss)

LTVEE OK
LTEBP oK
Velocity Frequency(hz) o
PCPV(mm/s)

STEBP

STVEE

00:00:01.1000000

LTVEE Long Term Vibration Evaluation Effect
LTEBP Long Term Effect on Buired Pipework
STEBP Short Term Effect on Buired Pipework
STVEE Short Term Effect Evaluation

PCPV Peak Component Particle Velocity

Figure 70: DIN 4150-3 Report email

B Enable Velocity Log file: check to enable Velocity data to be stored in the log folder.
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g e o

» ThisPC » Local Disk (C:) » log_beanscape » Folder 5C313E0BASATO000

Name Date modified Type

FFT 13-Feb-19 14:43 File folder
TX Folder 13-Feb-19 1458 File falder

Velocity 13-Feb-19 14:58 File folder

INIS# = 50313F0RAIATONNN WirelessMetwkinfn 13-Feh-19 14:58

Text Nocument

Velocity_RealTime_Ch_¥_MAC_ID__ 0 x F4BE3E004714B0000_6_12_2019_10_43_00_AM
Velocity_RealTime_Ch_Y_MAC_ID__ 0 x F4B35E004714B0000_6_12_2019_10_43_00_AM
Velocity_RealTime_Ch_Z_MAC_ID__0_x_F4BBSEODA14B0000_6_12_2019_10_48_00_AM

Figure 71: Velocity Log Folder/Files

B Enable PPV Log file

g e e

» ThisPC » Local Disk (C:) » log_beanscape » Folder 5C313E06ASATO000
Mame Date modified Type
FFT 13-Feb-19 14:43 File folder
TX Folder 13-Feb-19 14:58 File folder

Velocity 13-Feb-19 14:58 File folder

INIS # 5] 50313F0RAGATONNN WirelessMetwkinfn 13-Feh-10 14:58

Tewt Norument

PPV_RealTime_Ch_x¥_MAC_[D__ 0 _x F4BESE00AT4BO000_6_12_2019 10 42 00_AM
PPV RealTime Ch_¥_MAC_ID__0_x FABSSEODAT4B0O000_6_12_2019_10_48 00_AM
PPV_RealTime_Ch_Z MAC_ID__ 0_x F4BE5E00AT4B0000 6_12_2019_10 43 00_AM

Figure 72: PPV Log Folder/Files

[ @ : Velocity Advanced Configuration
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Velocity Configuration

O By FFT O By Filter
o
Streaming Mode  SET Mode

Rectangular = @

Highpass
Bandpass
Current Velocity Corfiguration e Vet

Pairts Used sign Method .
Number of points{Streaming) IR |Chebyshev type | 3
(Streaming mods) FIR [Eoureple 7]

Mod : SR Minimam Order

Specfy Order

stopt | passt Foass2 Fstopz

Figure 73: Velocity Advanced Confiquration

By default, the Velocity is configured “By Zero Crossing”, to edit the Velocity settings user must select “By FFT” or
“By Filter”.

Velocity Configuration

- By FFT: By selecting this option, the user will setup the Velocity basing on customized FFT settings.

o Auto: If Auto is selected, The Velocity calculation will activate FFT Auto mode Settings

® By FFT
FFT

@Fu.rtn

Window Type : |Hec1angular

Algarthm : |Estimate

Zero Padding :

o Manual: Once switched to Manual, the user must configure the FFT settings manually
(Window Type, Algorithm & Zero Padding).
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By clicking on Import the Configuration will import the FFT current settings, already
configured on the FFT frame.

@® By FFT
FFT

@ Manual

Window Type : |Hedangular Ii"
Algorithm |E51imate Ii"
Zero Padding : ]

.

eTO save all settings Press Validate. The new settings should be displayed on the Left side of the
Window.
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@® By FFT
FFT
D Manual
Window Type :
Algorithm :
Zero Padding :
Curment Velocity Configuration
Points Used

Number of points(Streaming)
(Streaming mode)

Window Type :
Algorithm :
Zero Padding :

vece . RN
e ]

By Filter: By selecting this option, the user will setup the Velocity basing on the Software Filter.

Highpass
Bandpass

IR [Chebyshev_type_| =

FIR |Equi

Minimum Of

Specify Org

Velocity Configuration

o Velocity Configuration saved Successfully

The Software filter is available for Streaming and S.E.T Mode.
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(® By Filter

Streaming Mode  SET Mode
Fitter

A e

o Auto: If Auto is selected, Velocity Automatic filter will be configured

(@ By Filter (O By Zero Crossing

Streaming Mode  SET Mode
Filter

@ Ato Fiters Profile |« Empty> QO U 4 LT

Response Type Frequency Specification Magnitude Specification
Highpass Units : Hz Units ; &=

Design Method Fstopl: 0.1
IR [Chebyshev_type | 3| fpass: 01

- |Eq — | Fpassl: 25
uiripple
Fpass2 : Astop2: B0
Fitter Order

Minimum Order Fstop2
Specify Order

Astop1: |BD

Filter Name :

Fiter Specification

#Mag. (dB)

!
T

Astnp2

o

1
Fs2  f(Hz)

FS‘tDp'] Fpass1 FpassQ Fs10p2

o Manual: Once switched to Manual, the user must configure manually the Filter

settings.

«* Response Type: User should specify if the Response is Highpass or Bandpass

Response Type
(® Highpass
() Bandpass

%+ Design Method: User should Select the nature of the Filter between IIR or FIR
From the List of every filter, user have to specify the method of the Filter:
IIR: Chebyshev_type_l, Chebyshev_type_ll or Butterworth
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FIR: Equiripple, Generalized_Equiripple or Kaiser_Window

eThe Frequency Specification and The Magnitude Specification
will be modified according the selected Design Method

Filter Order: If the user is using IIR Design Method, Minimum Order will be
selected automatically.
If the FIR Design Method is selected, user must Specify Order.

Frequency Specification: Is a customizable frame according to the Design
Method.

Magnitude Specification: Is a customizable frame according to the Design
Method.

Filter Profile: User can save a specific Configuration and re-use it later.

e Nane A

Validate the selected Filter

List of saved Filter

f?

Magnitude Specification

Delete the selected Filter Delete ALL saved Filters

«+ Filter Specification: Is a Graphical Display of the Filter Specification depends

on the user settings.
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Mag. (dB)

Fs10p Fpass

To save all settings Press Validate. The new settings should be displayed on the Left side of the

Window.

Rectangular

Estimate

Current Velocity Configuration
Points Used
Number of points(Streaming)
(Streaming mode)

Streaming
s NN
Sampling Rate :
Response Type: ﬁ]
|

Fitter Order- |

 Ressonse Toe. RN
—— |
Fer Ot I

Fstop e Fstop : |
Fpass : Fpass :

Fpass2: ~ Fpass2:

Astop :
Apass :
Astop2 :

Beanair GmbH

@® By Filter
Streaming Mode  SET Mode
Fiter
@) Manual
Response Type
@® Highpass
(O Bandpass
Design Method
@ IR [Chebyshev_type_II
Q FIR |Equinpple
Fiter Order
(® Minimum Order
Specify Order

Velocity Configuration
Fiter Speci

o Velocity Configuration saved Successfully

f(H
stop Fpass Fsf2 ( z)
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7.3.5.3 1IR Sofltware Filter

B Enable IIR Filter: Check to enable IIR filter

Software Rlters
Enable IR Fitter

It is important to notice that the IIR filter may cause Amplitude attenuation.

It is important to notice if the signal is not high enough applying IIR filters may eliminate the entire
signal

7.3.5.4 Number of Points (Streaming)

MNumber of points{Streaming})

3 s e
The number of the cument paint I:I

By default, the Number of Points is configured to be set automatically as Sampling Rate / 0.1 (SR/0.1).
By moving to the Manual settings, user must choose a value between 128 and 32768.

Mumber of points{Streaming)

Manual 128 = x:
The number of the cument point I:I

It is important to notice that larger Number of Points provide higher spectral resolution but take
longer to compute.

x: FFT Spectral Resolution Converter is simulation tool which will estimate the FFT Spectral Resolution
regarding the Sampling Rate and the Number of Points.
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FFT Spectral Resclution Converter.

Sampling Rate A= Mumber of points(Streaming) ectral Resolution  ~=

2000 |, |40% 3 - 043308125

The frequency resolution of each spectral line is equal to the Sampling Rate divided by the Number of Points. For
instance, for example, if the Number of Points is 4096 and the Sampling Rate is 2000, the resolution of each spectral
line will be:

2000/4096 = 0.48828125

The Number of Points should be equal or higher than the Samplig Rate (Acquisition time at least = 1
second)

It is important to notice that larger Number of Points provide higher spectral resolution but take
longer to compute.

7.3.6 Datalogger Tab

Data Acg. config.  Shock Sensor Corfig  Online Data Analysis  Datalogger  System config. FlIlI‘

s
Datalogger

Datalogger status:
Download progress: %
Download status:

Datalogger Manager

Download manager

| Download | | Download then erase

Stop DAG, Download then Erase

Stop DAG, Download

Figure 74 : Datalogger tab
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The Datalogger tab is composed of four different fields:
B Datalogger Status

Datalogger manager

I
B Download manager
)

Datalogger memory configuration

7.3.6.1 Datalogger status

Datalogger
Datalogger status:

Download progress:
Download status:

B Datalogger status: Displays loggers’ status, four status are available:
o Ready: the Datalogger is ready to register data
o Notlnit: the Datalogger is not initialized
o Active logs only: Data acquisition is logged only
o Active TX and Log: Data acquisition is logged & transmitted by Radio
o Stopped: Datalogger is stopped

B Download progress: Displays the download process 0 to 100%. If 100%, all the data logs are
successfully downloaded on your PC.

B Download status: Displays the download status, two types of status are available:
o Processing: Data logs download is under process

o Completed: Data Logs are completely downloaded on your PC

7.3.6.2 Datalogger manager

Datalogger Manaager

Stop

B Stop: Stops Data Logging process

B Erase: Erases all the logs on flash memory
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7.3.6.3 Download manager

Download manager

Download Download then erase

Stop DAG, Download then Erase

Stop 0AG, Download

Download: Starts to download all the logs on the flash memory

Download then erase: downloads all the logs and the erase them.

Cancel: Stops the download process

Stop DAQ, download then erase: Stop the acquisition, download the data logged then erase it
Stop DAQ, Download: Stop the acquisition then download (without erasing the data logged)

7.3.6.4 Datalogger memory configuration

Datalogger memory configuration

{® "Stop DAQ" recording () "Stop Log"

() "Stop at end” recording () "spc” Validate
() "Stop DAQ DE" recording ) "SDER"

Datalogger strategies when the Memory if full
“Stop DAQ” recording: Stop the acquisition when the memory is full

“Stop at end” recording: Data recording stops when the memory is full

“Stop DAQ DE“recording: Stop the acquisition ,Download then erase the recording
“Stop Log”: Stop logging and recording (switch to TX recording)

“SDC”: Stop the acquisition then download recording

“SDER”: Download the recording then erase the data logged then restart recording again

eFor further information about Datalogger Please read the following section
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See our technical video “Wilow - Wi-Fi Sensors-Downloading data logs - Wilow 10T sensors” on YouTube

See our technical video “Wilow - Wi-Fi Sensors- Datalogger memory configuration” on YouTube

7.3.7 System configuration Tab

Diagnostic configuration
Data Acq. config. Shock Sensor Config  Online Data Analysis Datalogger
Diagnostic Cycle
Ratio:[1 & NA | Veidate | | Reboot |

NTP Config.

Time Zone: :0 E min
™ —
P s

NTP server:
NTP Config

Figure 75: System configuration tab

Parameter Description

Diagnostic cycle You can set the BeanDevice® Wilow® diagnostic cycle (Battery status, LQl, PER
...). Diagnostic cycle is a ratio of the data acquisition transmission cycle.

Ex: If you try to set the diagnostic cycle ratio at 2 while the data acquisition
cycle is set at 5s, the diagnostic cycle will be settled to 10s ;

Reboot Restarts your BeanDevice® Wilow® from BeanScape® software.
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NTP config NTP (Net Time protocol) configuration
The BeanDevice® Wilow® comes with an embedded SNTP Client, by
default this device is working with UTC +0 Time Zone
User can specify:
e Time Zone with minutes resolution
e NTP server:
o If DNS is activated : enter the port ID and the NTP server
address
o If DNS is not enabled: enter the port ID and the NTP
server IP
We recommend you to use time.nist.gov (PORT ID :123) NTP server

g See our technical video “Wilow - Wi-Fi Sensors-Diagnostic cycle on BeanDevice® Wilow” on YouTube

g See our technical video “Wilow - Wi-Fi Sensors-NTP Net Time Protocol configuration” on YouTube

7.3.8 Remote Configuration

Online Data Analysiz  Datalogger System config. Femote Corfiguration  Power mode Corfigu) * |+

Remote Configuration
] Lock Remote Corfiguration

Enable device Leds
Validate

Figure 76: Remote Configuration
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Lock Remote Configuration: By enabling this option the BeanDevice® WiLow® will not receive
any command (OTAC) from BeanScape® except the Unlock Remote Configuration Command.

Remote Configuration
[ Lock Remote Corfiguration

Enable device Leds: By disabling this option the LEDs of the BeanDevice® WiLow® will not be able
to do any signal or to blink until Enabling this functionality again.

Power mode configuration Tab

Power mode configuration: Configure the Power mode on your BeanDevice®

Parameter Description

Power mode configuration  Active: Sleeping mode is disabled. The BeanDevice® operates in Active
power mode.

Sleep: Sleeping mode is enabled.

Ratio: Setup the Ratio of the listening cycle. This ratio depends on the data
acquisition low duty cycle.

v' « ACTIVE» POWER MODE: In active power mode, the BeanDevice® is active every time. The Wi-
Fi link between the BeanDevice® and the router is always conserved.
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OTAC parameters ACK

0o
‘ Bea n Sca De Transmit OTAC parameters

R T I
CBeanDevice' Wilsw
If your BeanDevice® is set to “Active” power mode, your battery may drain quickly. If you want to
extend your battery autonomy, you must configure your BeanDevice® in “sleep” power mode .

In active mode, your BeanDevice® is always active; it will receive instantly your OTAC command

v SLEEP POWER MODE:
When the BeanDevice® operates in “sleep mode”, it sends periodically a request (called listening cycle)
to the router for an OTAC command.

The user can easily configure the listening cycle depending on the data acquisition low duty cycle. In sleep
mode, it is possible to remotely transmit an OTAC configuration to the BeanDevice® without sacrificing its
ultra-low power consumption.

Example 1: The Data Acquisition Cycle in Low Duty Cycle mode doesn’t affect the Listening Cycle of the
Sleep Mode. The BeanDevice® will receive OTAC After the Listening Cycle.

If the Data Acquisition Cycle is 15 seconds and the Listening Cycle is 60 seconds, the OTAC will be received
every 60 seconds.

The minimum sleep cycle possible is 25 seconds (data acquisition cycle is set to 1 second) as the lowest
ratio value possible is 25.
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» Advantages: The OTAC parameter is rapidly handled
by the BeanDevice®

"Active" power mode e Constraint(s): high power consumption

e Advantages: low power consumption, you can
remotely configure the BeanDevice®

" " e Constraints: The BeanDevice® cannot be
Sleep " power mode configured instantly, it depends on the Network
Listening duty cycle specified by the user.

e POWER MODE MANAGEMENT FROM THE BEANSCAPE®
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Power mode Status

A

TineZone:

Listening Ratio

DdaLoggerI System config. | Remote Configuration | Power mode Configuration [

Power Mode Configuration
Power mode Status Status: [EEere

B ccrvmmss | © Disable sleep mode

. ©) Enable sleep mode

LIS Listening Cycle : |25
[ |

ood hh.mm:ss

Power mode configuration tab

Figure 77: Power mode management (display features)

Power Supply Diagnostic
Temperature :
Power supply :
Power mode :
Battery voltage :
Battery level : Sleep mode is displayed

SEEE SR 20150125 160737 |

GREEN LED: The BeanDevice® Wilow ®
is in sleeping power mode

Power Supply Diagnostic
ey
Jo—
Power mode : O <« |
Battery voltage :

-

DiagDate :

The BeanDevice® Wilow @
is in active power mode

Figure 78: Power mode display
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B Enable sleep mode: To enable the Sleep mode, the user should select the radio button “Enable
sleep mode” and set the Listening Ratio. To confirm the configuration, click on validate.

P = Di sti
ower Supply Diagnostic TimeZone: _
Temperature - EETN - NTP ur: TR

Power supply - _
Power mode : _ O System Information
Battery voltage : _ v Diagnostic cycle :
Battery level : _ o« Listening Cycle : _
DiagDate : _ Data Aging: _ T

seus: (ISR 0= Sr=co; SIS
g NI Voo U--s [

| Dataloager I System corfig. | Remote Configuration | Power mode Corfig

o

Power Mode Corfiguration
Status:  INEERED]

() Disable sleep mode

@ Enable sleep mode

Listening Cycle : 28 |=

Figure 79: Enable sleep mode

Once enabled, the BeanScape® will display the new power mode and the listening cycle.

Power Supply Diagnosti
e TineZore:
Temperature : (NN - NTP i

Power supply :
Power mode ; _ O System Information
Diagnostic cycle : _

Battery level . ERECEE - Listering Cycl :  ES

in
IR /02,2015 16.0517) et Aging

1ger

e (I 0= Sr=c> B
e g N e - [ -

| Datalogger | System corfig. | Remote Configuration | Power mode Configuration
Power Mode Configuration

Status:  EEREs]

isable sleep mode

() Enable sleep mode

Listening Cycle : 25 |5

Figure 80: Sleep mode enabled (visual features)
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B Disable sleep mode: To disable the Sleep mode, the user should select the radio button “Disable
sleep mode” and click on validate.

The Sleep mode will not be disabled immediately by clicking on validate, it will take place after finishing
the Listening Cycle.

P 5 Di sti
ower Supply Diagnostic TimeZore: [
Termperctre - N - NTP wi. R

Power supply : _
Power mode : _ System Information
Battery voltage : _ v Diagnostic cycle
DiagDate : _ Data Aging: _ =

Sevs (IS O-o= 5o S

o et R Ve Ueec: [

| DataLogger | System config. | Remote Configuration | Power mods Configuration
Power Mode Configuration

Status:  [SiEE

1ger

@ Disable sleep mode I

(7} Enable sleep mode

Listening Cycle E Yalidate

OO0, (NLTHTT 55

Figure 81: Disable sleep mode
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7.3.10 Right Click functionalities

BeanScape® offers access to quick functionalities in relation with BeanDevices® WiLow®. By using the mouse, Right
Click on the BeanDevice® WiLow® profile then you can quickly

B Change the Device Label
B Restart the Device
B Remove the Device

we BeanScape

File  Server Tools  Off. Data Analysis  BeanDevice Help

H e

Change Device Lakel
Restart Device

Remove Device

Figure 82: Right Click on BeanDevice® Profile

Change the Device Label: Used to change the BeanDevice® WiLow® Label directly instead to use the main
configuration frame.

Changelabel

Change Device Label

Device Label: |I'H'IA.C_ID : 0x BCIIEDEAIATOON0

Walidate Cancel

Figure 83: Right click- change label

Restart Device: Used to restart the BeanDevice® WiLow®

Remove Device: Used to remove the BeanDevice® WiLow® from the list. By selecting this option the BeanScape®
will ask the user to Localize the BeanDevice® WiLow on the Network before finishing the Remove operation.
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P
Delete BeanDevice

Delete BeanDevice
Select PC WLANALAN IP: 152.168.1.251

_—

P
Delete BeanDevice

Delete BeanDevice
Select PCWLANSLAN IP: 152.168.1.251

Wilow Device Macld : F4B2SEDDA4 760000

”
Delete BeanDevice

@ BeanDevice Deleted Successfully

Figure 84: Right click- Remove BeanDevice®

BeanScape® offers also the access to quick functionalities in relation with BeanSensor® By using the mouse, Right
Click on the sensor channel then you can quickly

B Change State to ON/OFF

B Change Sensor Label

B Disable/Enable log
File  Server Tools Off. Data Analysis
H & @ @ 5

= MAC_ID : 0x 5C313E0BA9AT0000
= _ICh X

Change State to : Off

Change Sensor Label
Disable log

Figure 85: Right click on sensor channel
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Change state to ON/OFF: Used to disable or enable the sensor channel. User can also use the State button on the
sensor profile dashboard.

“ Beandcape

File Server Tools Off. Data Analysis BeanSensor Help | BeanScape
File Server Tools Off. Data Analysis BeanSensor Help
HEd®w @ 9

d &8 9 9

5~ MAC_ID : 0x 5C313E06A9A70000
]

= : :
B I_ Change State to : Off | feneral [ ———
o Thange Sensor Label Type : ® nge State to : On
i —————C eSOttt
Disable log Ref
ats

formation
‘ Disable log
.
-

Technolog
St

3-8 MAC_ID : 0x 5C313E06A9A70000 = Sensor profile

Figure 86: Change Sensor state functionality

Change sensor label: Used rename the sensor channel.

File Server Tools Off. Data Analysis Beanl
H&Ed® @9

- MAC_ID : 0x 5C313E06A9A70000
X

Change Device Label

Change Sensor Label - [Rmm name_X

| 1 Validate
-~ MAC_ID : Ux 5C313EUGAIA /DU

[ JRandon name ]

. Ch.Y

Figure 87: Change sensor label functionality

Disable/Enable log: Used to disable or enable the log on a specific channel. By using this functionality, the log file

will not record data from that channel. Disable/Enable log functionality can be used also from the BeanSensor
menu.

e saivar WU Wi vole Ay 1

File Server Tools Off. Data Analysis Be = ;
= @AW ® S

; ()
d & 0 . =)~ MAC_ID : 0x 5C313E06A9A70000
3 MAC_ID : 0x 5C313E06A9A70000 ® Random name_X
Il Random name_x W ChY

-W .F—

W Ch Change State to : Off Change State to: Off
Change Sensor Label Change Sensor Label
Disable log Enable log

Off, Data Analysis | BeanSensor | Help is | BeanSensor | Help
Disable log [ Enablelog
EOSASA70000 Buffer Reset Buffer Reset

4

Open the graph in a new window Open the graph in a new window

Figure 88: Disable log functionality
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The Right click functionalities are available also when using MQTT, the only exception is the “Remove
functionality”. With MQTT user will not be asked to localize the device, he clicks on remove and the device will
be directly deleted from the list.

Change Device Label
Restart Device

| Remove Device

Figure 89: Right click remove functionality (MQTT)

7.4 SENSOR CHANNEL PROFILE

=1 MAC_ID : Dx F4B35ED0A14B0000

.\

Click on the Channel to have access to
the sensor’s measurement and configuration

The screen « Sensor channel profile » consists of three parts:

° General information about the measurement channel;

° Measurement channel configuration;

e A graph which displays in real-time data measurements transmitted by BeanDevice® Wilow®
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i BeanScape
File Sewer Tools Off, Data Analysic
H=Eg e s
= MAC_ID - 0 x F4B35EODAT4B0000 = Sensor profile Custom cisplay  Notes  Measurement condtionning calibration MQTT Corf _ Log config. Alam and 5.E T config
= Jon x|
_ General infomation Ratio : |1 | ofset: [0 | Zeroing senser channel
- Chz . Thresholds

Unit - [g | Type: [SENSOR_TYPE | _
Figh Level Alam Apply
Ref: [SENSORREF | Label: [Ch.X |

High Level Alert
Low Level Mlert

Low Level Alar

Figure 90: Overview: Sensor channel profile

7.4.1 Sensor channel status

7.4.1.1 Frame : General informations

Alarm Thresholds
value display

BeanDevice®
Platform model

General information

Thresholds

Type :
Sensor Type " High Level Alam |_

Ref :

Sensor Reference /Label : ol !]
- P
oo |

Sensor label Technology : Low Level Alam
displayed on the

BeanScape®

State :

BeanDevice® Sensor ON/OFF Button
Technology {enable/disable the sensor channel)

Figure 91: Sensor channel General information frame
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7.4.1.2 Frame: Measurement data

Date and Time of the latest measurement

S Ny

/

Measurement Data Value

Figure 92: Measurement data frame

By default, sensor unit format is
o g forthe BeanDevice® WiLow® AX-3D & AX-3DS

o °forthe BeanDevice® WiLow® HI-INC

7.4.2 Sensor channel configuration

Here you can see that for each Sensor its own configuration frame accessible by clicking on the sensor’s channel to
setup.

=~ MAC_ID : 0x F4B85E00A14B0000
B

: - Custom display Notes Measurement condtionning calbration MQTT Conf  Log config.  Alam and S.E.T config
) Rao: [ | Ofes [0 ] Zorongsensorchamme

i fo ] T e

Ref: Label

Validate

Figure 93: Sensor channel configuration frame
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This frame contains a set of 6 tabs:

¢ Allows the end user to customzie the

Custom Display sensor

e Contains notes relating to the
BeanDevice® Wilow sensor

Measurement

N ) : e Sensor channel calibration interface
conditioning calibration

¢ Contains information about Mqtt

MQTT Conf status

Log config e Logs configuration on the BeanScape®

e Allows The user to configure the alarm

Alarm and S.E.T config thresholds related to the sensor

7.4.2.1 Tab: Custom display

These parameters allow the user to customize his sensor:

Custom display Motes Measurement conditionning calibration  MQTT Conf  Log corfig.  Alamm and

- e Ry ——
Unit - |:| Type : |SENSOR_TYPE

Apply
Ref: |SENSOR_REF Label :

Walidate

Figure 94: Sensor channel custom display tab

Type: Describe the sensor type (ex: load cell, pressure, Strain gage +/- 2 mv/V, LVDT,....)
Unit: customer sensor unit (bar, °C, I/h....)

Ratio : Sensor Ratio coefficient (RAT );

Offset : Sensor Offset coefficient (OFF);

Label: Give a name to your sensor. (ex : Sensor on Stator Machine 1, sensor in Room 2 Floor 3)
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Zeroing

Wilow® wireless sensors

In order to secure accurate and precise Velocity and FFT measurements on axis that’s mounted toward

the earth gravity you should Apply zeroing to cancel earth gravity.

Zerning sensor channel

7.4.2.2 Tab: Notes

Custom display Motes  Measurement conditionning calibration  M3TT Cord  Log config.  Alarm and 5.E.T corfig

Figure 95: Sensor channel Notes tab

This field contains notes relating to the BeanDevice® sensor. To change this field, enter a value or free

text and click the “Validate” button.

A new window opens; accept your modifications by clicking on “OK”.

Comment madification

o Modification done successfully.

o

To back up your text click on the icon “Backup your Database” =
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7.4.2.3 Measurement Conditioning calibration

WARNING: These calibration coefficients should be accessible to an advanced user. A
wrong calibration will result in false measurements.

These coefficients are used to calibrate the internal accelerometer/inclinometer sensors:

Custom display Motes  Measurement conditionning calibration  MQTT Conf  Log config.  Alamm and 5.E. T config

Calibration
Ratio :

e S

Ratia : | |

Offset | | Walidate

Figure 96: Sensor calibration tab

The BeanScape® provides a calibration interface for each measurement channel:
B Ratio : multiplier coefficient

B Offset: adder/subtracted coefficient. its unit is the sensor unit

\Calibrated_ value = (Ratio x Non_Calibrated_Value) + Offset{

Enter the calibration coefficients and then click on validate.

The calibrations coefficients are backed up on the BeanDevice® flash memory, and cannot be
lost if the BeanDevice® is switched off
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7.4.3 MQTT Conf

Here you can see your current MQTT topic’s Name and Status, whether it is publishing or not and
whether retains flag is enabled or disabled

Custom display Motes  Measurement conditionning calibration  MGTT Conf  Log config.  Alamn and 5.E.T config

Topic LDC / LDCA
Topic Mame:

Retain Flag:

Publishing:

Figure 97: Sensor MQTT confiquration tab

Topic Name: The MQTT specification defines topic as the key that identifies the information
channel to which payload data is published. Subscribers will then use the key to identify the
information channels (E.g. : measurements on Z Axis) on which they want to receive published
information.

Retain Flag: The broker will store the last retained message for that topic and each client that
subscribes, will receive that message immediately after subscribing.

Publishing: That shows if the Topic publishing is enabled or disabled.

Log file configuration tab

This tab should not be confused with the Datalogger feature available on the Beandevice ®:

Custom display Motes  Measurement conditionning calibration MQTT Conf Log corfig.  Aam and 5.E.T config

Log corfiguration
Log enabled

Log filename auto.
Validate

Figure 98: Log configuration tab
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By default, Log file name is built with the measurement channel & BeanDevice® MAC Address:
< Sensor Channel Number > < MAC_ID >

v Log enabled: If checked, Log is enabled on the BeanScape®
v’ Log filename auto.: If checked, Log file name is named automatically

Click on validate in order to validate all your modifications.
For users who want to rename the log file, two solutions are provided:

v' Add automatically the channel “Label” in your log file name:

<Label><Sensor channel Number> <MAC_ID>

v’ The log file name can be fully customized: Uncheck the case « Log filename auto” and add
your own label

7.4.5 Alarm and S.E.T conf tab

In this tab, you can configure threshold high values(High Level Alarm & High Level Alert) and low values(Low Level
Alert a Low Level Alarm) .

Custom display Motes  Measurement conditionning calibration  MQTT Corf  Log config.  Mam and 5.E.T config
| hresholds

High Level Alam | |
High Level Alert | |
| |
| |

Low Level Alert

Low Level Alam R

Hiaoh level Alarm »= Hioh | evel Alert > | ow | evel Alert >= | ow level Alarm

Figure 99: Alarm and S.E.T confiq tab

In Alarm or S.E.T mode, when a higher low threshold value is reached, an alarm notification is transmitted to the
supervision system:

o If the measurement value is higher than High level alarm/High level alert, an alarm notification is transmitted to
the supervision system

o |f the measurement value is lower than Low level alarm/Low level alert, an alarm notification is transmitted to
the supervision system

Threshold values must be organized in this manner:

High level alarm >=High level alert > Low level alert>= Low level alarm
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7.4.6 Graphical display

wi BeanScape

File Server Tools Off. Data Analysis  BeanSensor  Help

HE® @ s
(= MAC_ID : 0 F4BB5EDDAT4B0000 = Sensor profile
Ch_X
=i Ch_Y
W Chz

Custom display  Notes ~Measurement conditionning calibration  MQTT Corf ~ Log config

Alam and § £ T config
Ratio: |1 | ofset: [0 |

General information
Type - Thresholds unt: [g | Twe: [sENSOR_TYPE | “
High Level Alam
Rt High Level Alert Ref: [SENSORREF | Label: [Ch X |
kel Low Level Alert

Validate
Technology : Low Level Alam

Zeroing sensor channel

State

Mesurement data

Graph Measuremert

B Print Saveto PNG CopytoClipboard | <2+ Extends Zoom Jamn | @ Circle @ Sauare @ None

0.0140

0.0120

)4:00 Feb 04 2019 14:06:00 Feb 04 2019 14:0:

Figure 100: Overview: Channel acquisition graph visualization

To have a wide display view of the graph, it is recommended to click on the Green button on the top of
the sensor’s channel configuration area to hide it.

Sensor profile ON/OFF display button

w< BeanScape

File Server Tools Off. Data Analysis BeanSensor
@ QS

=W MAC_ID : O F4B8SEQDAT4BO000 = |Sensor profite
il ch_x

W ChY General information

@ ChzZ : Thresholds

High Level Alam
High Level Alert
Low Level Alert
Low Level Alam

Figure 101: Sensor profile ON/OFF display button
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S Sensor profile ON/OFF display button

File Server Tools Off. Data Analysis BeanSensor Help

HEd® o 9

#® MAC_ID : 0x F4BBSE00A14B0000
EE

- oY
.2z

Observed values(a)

14:09:24 Feb 0;?019!‘:‘,7

Figure 102: Wide view of the graph

The chart is composed of two parts:

B Part 1: This is a preview window, allowing you to observe sensors acquisitions

B Part 2: A strip on the side composed of different frames allows customizing the graph

The graph has two axes:
Axe-X: Timeline

Axes-Y: received sensor acquisitions

Mesures
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The BeanDevice® WILO® data acquisition mode and the last data acquisition can be visualized directly
from the graph.

t1{ 01000 3

+- 0.0500

10:52:00 Oct 24 2018

Figure 103: Example: Graph visualization

7.4.6.1 Frame: Display

BlackSteel
ErightSpark
Chrome

Electric
ExpressionDark
ExpressionLight
O=cilloscope

Figure 104: Graph measure mode: Frame Display

7.4.6.2 Frame: Marks

From this frame you can select the display mode of action of the chart. Three types of symbols are
available:

@ Circle @ Square @

Circle: Brings up a point on each bar graph
Square: brings up a square on each measure of the graph

None: No logs is displayed on the graph
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1\.,.x,-ﬂ..'-~ ] @15‘“” ;.,m‘ lummuuxz-ud: i Exdends Zoom | [l Zox

‘ Measure 006817 g

I Square symbol activated I

10:50.00 Oct 24 2018

Figure 105: Graph measure mode: Frame Marks
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7.4.6.3 Frame: Scale

From this frame, the scaling of the graphics can be customized to suit your needs.

B Zoom Y [l Zoom X [l £oom XY

Checkbox "Zoom X and Y Zoom"

These boxes are useful for performing a graph zoom from the mouse wheel, there are four cases:
Case 1: Case "Zoom X” ticked. The graph zoom will only affect the X axis.
Case 2: Case “Zoom Y” ticked. The graph zoom will only affect the Y axis.
Case 3: Case "Zoom XY” ticked." Zoom will affect both X and Y axes
Case 4: Case "Zoom X ", "Zoom XY “and "Zoom Y " not ticked. The zoom function from the mouse
wheel is disabled.

7.5 DATALOGGER CONFIGURATION

All the BeanDevice® integrates an onboard DataDatalogger based on a flash memory. It integrates a wide spectrum
of advanced features:

v Very fast download (< 5 minutes for 1 million data acquisition, <25 minutes for 8 millions data acquisition)

v A great flexibility for the user who can choose three configurations: Datalogging only or Datalogging +
Data transmission or Data transmission

The BeanDevice® can operate in standalone mode, without the necessity to be always connected to a
Wireless Sensor Networks

Datalogging is compatible with a maximum sampling rate of 2 Ksamples/s per channel

7.5.1 Datalogger capacity

The following table shows the DataDatalogger capacity regarding the version of the BeanDevice ®:

BeanDevice® Datalogger capacity
AX-3D 5 million data points

AX-3DS 5 million data points
Hi-Inc 5 million data points
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Data acquisition configuration tab

Data acquisition mode configuration

Data Acq. config.  Shock Sensor Config  Online Data Analysi?” Datalogger System corfig. F.4 |
Data acquistion mode configuration

Stant

Data Acq. cycle: dod, hh.mm.ss
e [ ]
Data Acqduration: |___._ = dddhhmmss
Data acquisition mode options
O TxOnly O Log Only ® Txélog O SA

Streaming Packet Options

Continuous Monotoring

Store and Forward Datalogger options

M erruioa ~ . & . an =

Figure 106: Tab: Data acquisition configuration

TX only: The BeanDevice® transmits the data acquisition without Data logging
Log only: The BeanDevice® logs the data acquisition without wireless transmission

TX & Log: The BeanDevice® transmits and logs the data acquisition;

SA (Standalone): The BeanDevice® logs the data acquisition without wireless transmission. The
BeanDevice stores all the measurements on its embedded DataDatalogger.
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7.5.3 Configure a data acquisition mode with Datalogger

5- pop-up window confirms
your configuration

Data acquisition configuratio

Request sent :
- Data acquisition mode : LowDutyCycle Mode
- Data acquisition cycle : 00:01:00

¢S Datalogger Systemconfig. F¢|*

Data acquisition mode configuration
Data Acq.mode : | LowDutyCycle
Data Acq. cycle:
TXRato: 1]
Data Acqduration: . :_
Data acquisition mode options
O TxOnly @ LogOnly

~

v

odd, hh.mm:ss

oo hh.mm.ss

4- Click on Start

oo, hh.mm.ss

O Tx&Llog O SA

6- Log LED activated

M erroaci.a

Figure 107: Overview: Data acquisition confiquration scenario

7.5.3.1 LDCDA mode with Log only data logging option

With LDCDA mode, when the BeanDevice® is restarted, the DataDatalogger should continue storing data.

Current data acquisition mode

00 Statve TR

Data Acg. mode :

Data Acq. config.  Shock Sensor Corfig
Data acquisition mode corfiguration

Low DutyCycle
Data Acg.cycle: | . 01

Orline Data Analysis

Datalogger  Sy:

Data Acg. mode :

L

Oog, T SS

Data Acq. cycle -
TX Ratio :
Sampling rate :

Data Acqg. duration :

Beanair GmbH

TH_Ratio:

Data Acq duration:

oOg, TN SS

Data acquisition mode options

() TxOnly @) Log Only () Tw & Log () 5A

Streaming Packet Options

M mmdie 1m 1m blamed mmime

Figure 108: BeanDevice Configured with LDCDA mode with LOG only
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7.5.3.2 Streaming mode with Log only data logging option

The same steps are to be followed as for LDCDA mode. After powering off and then on the BeanDevice®,
the Datalogger restarts logging

Current data acquisition mode Data Acg. corfig.  Shock Sensor Corfig  Online Data Analysis  Datalogger Sy

Data acquisition mode configuration
DAQ Stavs |
Data Acg.mode : | &t i v
Data Acg. mode : . e
Data Acq. cycle . Data Acg.oycle: . ¢ o | codAfumonss
TX Raio - Sampling Rate: =

Sampling rate : Data Acqg duration: o | ddd hhommoss

Data Acq. duration : Data acquisition mode options
(") TxOnly  (® Log Only () Tw & Log ) 5A

Tij 0 Streaming Packet Options

TN - . "a - T e

Figure 109: BeanDevice Configured with streaming mode with LOG only

7.5.4 Configure a Data Acquisition mode with Standalone option

Standalone option is similar to Log only option with the difference that the BeanDevice continues to log
the data even if it is no more connected to the network.

Check SA to configure your BeanDevice to function on standalone ,validate and turn it off .now when you
turn it on ,your BeanDevice will start to log data independently from the Wireless network .

After finishing logging and when you want to extract your logged data from the BeanDevice , turn it off
and turn it on in the periphery of your Wi-Fi network, it will connects to your BeanScape supervision
software and it is from there you will download your logged data

eFor further information about downloading logged data Please read the following
section:“click here”

g See our technical video “Wilow - Wi-Fi Sensors- Datalogger memory configuration” on YouTube
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Cument data acquistion mode Data Acq. corfig.  Shock Sensor Corfig  Online Data Analysis  Datalogger  Syst

Data acquisition mode configuration
DAQ Status TR
Data Acg. mode | Low Dty w
Data Acg. mode : . " yole
S o
TX Ratio : TX_Ratio:
Data Acg duration: . | dodAtmmss

Sampling rate :
Data acquisition mode options

Data Acq. duration :
() TwOnly ) Log Only () Tx & Log ® 54

Streaming Packet Options

Figure 110: BeanDevice Configured with LDCDA mode with Stand Alone

7.5.5 Configure a Data Acquisition mode with TX & Log option

If the user chooses to configure the Data Acquisition mode with TX & Log option activated:

5- pop-up window confirms
your configuration

SW Verson: | EEN
DAQCapability

Macsh: N -
Max TX_Ratio: |:] [ Request sent :
- Data acquisition mode : LowDutyCycle Mode
BeanDevice Datal - Data acquisition cycle : 00:00:05
reto .
Current data acquisttion mode

pAa sizve . | O

Data Acq. mode :
Data Acq. cycle :
TX Ratio :
Sampling rate :
Data Acq. duration :

ata Acquisition mode

sition mode configuration

Data Acq. cycle:
TX_Ratio:
Data Acq duration:

Data acquisition mode options
O TxOnly O LogOnly

3- Choose Tx & Log

ot Mot 2- Configure the Data Acquisition Parameters

6- Tx & Log LED activated

See “Wilow - Wi-Fi Sensors-How to setup Wilow datalogger” YouTube video
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8. LOG FILE & FOLDER ORGANIZATION

8.1.1 Log file directory

By default, the Log file directory is: C:\log_beanscape

To change it and have access to the BeanScape® advanced settings, select Tools from the Top menu bar,
then BeanScape®

wé BeanScape
File  Server | Tools | Off. Data Analysis

==

=Ml MAC_ID -

BeanDevic

BeanScape® Configuration |i

Alarm window
Wifi Metwork Setting
Export/Import user settings
SNTP Client Configuration
Alarm Management

@ Offline Graph

m Date conversion

MOTT Configuration

Figure 111: BeanScape® confiquration menu

This window lets you configure the logs, and the data cache.

BeanScape Configuration
LOG Conrfiguration
Log directory : |C:"ch_beanscape | I:l

Stop loggin when disc space is

B we

Main Log filename :

Main log max. size :

Sensor Log enabled :

Sensor log max. size (KB) :
Network log info. enabled :
Metwork info log max. size (KB) :

Streaming log max. size (KE) :
BGw Module Log enabled :

BGw Module log max. size (KB) :
Syst. Maint. Status Log enabled :

Syst. Maint. Status log max size |'H]24

| Reload | | Apply | | Save | | Reset | | Close

Figure 112: BeanScape® confiquration window
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LOG directory: Enter here the path/folder where you would want to save the LOG files.

Main log filename: Here you may enter the desired name in order to save the LOG file.

Main log max. size (KB): Maximum file size in Kilobytes (KB) for your principal LOG file

Sensor Log Enabled: Check this box if you want to enable the sensor(s) data acquisition in your LOG file

Sensor log max. size (KB) : Maximum size in Kilobytes (KB) of sensor log files (except for streaming &
streaming data acquisition mode)

Network log info. enabled : Check this box if you want to enable network information in your LOG file
Network info log max. size (KB) : Maximum size in Kilobytes for your network information LOG file

Streaming log max. size : Maximum size in Kilobytes (KB) of sensor log files (only for streaming & streaming
data acquisition mode)

Clicking on the button reverts to the original configuration.

Beanair GmbH “Rethinking sensing technology” 134




BeanDevice® Wilow® User Manual Wilow® wireless sensors

8.1.2 Log folder

By Default log files linked to the BeanDevice® Wilow® are stored in the log folder (located in
C:/log_beanscape directory):

“Folder MAC_ID"

Only the last 4 Char of BeanDevice® MAC ID are displayed.

User can change log folder name by clicking on “Custom display” tab located on the BeanDevice® WiLow®
profile:

Display corfiguration  Notes Data Acg. corfig.  Shock SensorCorfig  Online Data Analysis | |+ |

Type : |PLATFORM_TYPE |

Reference : |PLATFORM_REF |

Label : [MAC_ID : 0.x FAB85EQ0A14B0(|

Log Folder. |Folder FABSSEO0AT4B0000 |

Validate |

Figure 113: BeanDevice ®Custom Display tab

Enter your own log folder name, then click on validate.
The following example shows the log folder changed to “Factory2”:

Display configuration ' Motes = Data Mcq. corfig.  Shock Ser

Type |PLATFORM_TYPE |

Reference : |PLATFORM_REF |

Label IMAC_ID : 0x F4BB5ED0A14B00|

Log Folder: | |

Valdate |
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8.1.3 Log file size configuration

BeanScape Configuration 0

Log directory :

Stop logain when disc space is

Main Log filename :

Main log ma. size :

Sensar Log enabled :

Sensor log max. size (KB)
Metwork log info. enabled :
Metwork info log ma. size (KB)

Streaming log max. size (KB) :

@ All sensor chanels in one file

Log file Generation ~
() Separated

Corfiguration via Udp
Udp port - 53130

Reset ][ Close ]

LOG directory: Enter here the path/folder where you would want to save the LOG files.
Main log filename: Here you may enter the desired name in order to save the LOG file.
Main log max. size (KB): Maximum file size in Kilobytes (KB) for your principal LOG file

Sensor Log Enabled: Check this box if you want to enable the sensor(s) data acquisition in your
LOG file

Sensor log max. size (KB): Maximum size in Kilobytes (KB) of sensor log files (except for streaming
& streaming packet data acquisition mode)

Network log info. enabled: Check this box if you want to enable network information in your LOG
file

Network info log max. size (KB): Maximum size in Kilobytes for your network information LOG file

Streaming log max. size: Maximum size in Kilobytes (KB) of sensor log files (only for streaming &
streaming packet data acquisition mode)
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8.1.4 Log file generation

By default, 1 log file is linked to 1 sensor channel. The user can select a log file linked to all the sensor
channels present on the BeanDevice®.

() Al sensor chanels in one file

Loqg file Generation
(®) Separated

Figure 114: Log file generation option

Once “All sensor channels in one file” option is selected, user can see all the channel in one single file under the
C:\log_beanscape directory.

File Edit Format View Help

Beansensor AX-3D

Mac Id : 00158D00000EQ4A8
Network Id : 0002

Pan Id :

Date : 04/07/2016 12:28:41

pata acquisition cycle : 1
pata_acquisition duration :
sampling rate : 10

Y

cut off frequency : 1000

Measure Index;Measure Value

Channel X ChannelY Channel Z

Figure 115: Example of Loqg file
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8.1.5 Cache Data configuration (for Graph)

Data Cache Corfiguration
Max. points :

Max. packets :
Max. diagnostics :
Max. alams :

Max. streaming points :

Figure 116: Data cache confiquration options

Maximum number of points: Set here the maximum number of points displayed on the
BeanScape® graph

Maximum number of packets: Set here the maximum number of packets displayed on the
BeanScape® graph

Max number of diagnostics: Set here the maximum number of diagnostics displayed on the
BeanScape® graph

Max number of alarms: Set here the maximum number of alarms displayed on the BeanScape®
graph

Maximum streaming points: Set here the maximum number of points displayed in
Streaming/Streaming Packet on the BeanScape® graph

Please note that the values backed up by the BeanScape® may affect the memory
capacity of your computer depending upon the size of every file.

8.1.6 Log file related to data acquisition (TX Folder)

8.1.6.1 Log filename root

For each sensor channel a log file is automatically created by the BeanScape®.

The user can easily change the log file root:
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S Select the sensor channel click on “Log config.” Tab
File Server Tools Off. Data Analysi g
HuEdw ® 9

H.MM_ID:DWAIBDODO Custom display Notes Measurement condtionning calibraton MQTT Conf  Log corfig.  Alamm and S.E.T confi¢
' e RSN

Log configuration

[4 Log enabled

E4 Log fiename auto

Mesurement data

Figure 117: Overview: Log Config tab on BeanScape®

This tab should not be confused with the Datalogger feature available on the BeanDevice®.

Custom display Motes ~ Measurement conditionning calibration  MQTT Cord  Log corfig.  Alam and 5.E.T corfig

Log configuration
Log enabled

Log filename auta.

Figure 118: Log Config tab

By default, Log file name is built with the measurement channel & BeanDevice® MAC Address:

< Sensor Channel Number > <MAC_ID>

v Log enabled: If checked, Log is enabled on the BeanScape®
v’ Log filename auto.: If checked, Log file name is named automatically

Click on validate in order to validate all your modifications.

For users who want to rename the log file, two solutions are provided:

Solution 1 Add automatically the channel “Label” in your log file name:

<Label><Sensor channel Number> <MAC_ID>

Solution 2 The log file name can be fully customized:

Uncheck the case « Log filename auto” and add your own label
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8.1.6.2 Specific case: log filename creation in “Streaming”/”Streaming” mode

In streaming or Streaming mode, log filename is built as follow:
Transmit_Streaming_Sensor_channel_ _DATE_ partXXX

v' Sensor channel = Sensor channel

v' DATE: date when the streaming mode starts

v partXXX : Log file sequence number, part000 corresponds to the first log file

Example:
Transmit_Streaming_INC_Y_MAC_ID___ 0_x_A4D57843DE580000_2017-06-15_11-00-05_part000

Transmit_Streaming_INC_Y_MAC_ID___ 0_x_A4D57843DE580000_2017-06-15_11-00-05_part001
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8.1.6.3 Log file analysis

| Transmit_Streaming_INC_X_MAC_ID__0_x_A4D57843DE580000_2017-06-15_11-00-
File Edit Format View Help

Beansensor Inclinometer

Mac Id : A4DS57843DES80000
Network Id : 0116

Pan Id : FFFE

Sensor Id : 3

sensor Label : INC_X

Ratio : 1
offset : 0
unit : Deg

pate : 15/06/2017 11:00:05

pData acquisition cycle : 0
llpata acquisition duration :
||Sampling rate : 1000

cut off frequency : 0

P b ok ok ok b ok ok ok ok ok ke e e e e

Figure 119: Loqg file example

The date which is displayed in the log file corresponds to the date when the streaming mode starts.

Measure index allows the user to use a timestamp, the time value between the Index N and N+1
corresponds to the period rate.

Example: Data acquisition starts at 17h55min05s

A data acquisition with a measurement index of 30 (value -0,0035) corresponds to a time
17h55min05s30ms.
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8.1.7 Log file related to Datalogger (Datalogger Folder)

8.1.7.1 Log filename organization

Datalogger filename is built as follow:
MAC_ID_Streaming_ DATE
v' MAC_ID: BeanDevice® MAC ID

v' DATE: date when the streaming mode starts

8.1.7.2 Log file analysis

| MAC_ID__0_x_A4D57843DES80000_Streaming_2017-06-15_11 (

File Edit Format View Help

F
Beansensor Inclinometer
Date : 15/06/2017 11:00:05
PAN_ID : FFFE

MAC_ID : A4D57843DES80000
MeasureMode: Streaming
puty Cycle= 0

sampling Rate= 1000

Date; INC_X; INC_Y

[
[+
-

OO 00 QO e “s et as s wawswnasas

R L X X N R e R X
AN NOWOm OO

0
1
2
3
4
5
6
7
8
9
1
1
1

1
1.
1
1.
1
1.
1.
1
1
0;
13
~J

OGO REReees

b ph gk s e

Figure 120: Log file example

Once downloaded, the user will got the same files as the Log files related to TX folder, a start time
reference is noted, and an indexed measurement recorded.
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8.1.8 Log file related to Wireless Network diagnostic

8.1.8.1 Log filename organization

Wireless Diagnostic log filename is built as follow:
MAC_ID_WirelessNetwkiInfo
v' MAC_ID: BeanDevice® MAC ID

8.1.8.2 Log file analysis

Log file related to wireless network diagnostic provides the following information:

e Date : diagnostic date
LQI: BeanDevice® Link quality indicator
PER : Packet Error Rate
Internal temperature: internal battery voltage
LoggerUsedSizeRatio: datalogger available memory size
Energie Harvester:energie harvester status

e Battery voltage: battery voltage

"] A4D57843DES80000_WirelessNetwkinfo - Notepad
File Edit Format View Help

}_

BeanComponent wireless Network Information
Date : 15/06/2017 14:25:14

PAN_ID : FFFE

MAC_ID : A4D57843DES80000

Date ; LQI ; PER ; Internal Temperature ; Store and Forward ;LoggerusedsizeRatio; Energie Harvester ; Battery Vplt

w15/°6/2°17 :25:14;81;0; 25 0 0.00; Breakdown; 4.118
15/06/2017 :25:15; 85; 0 .00; Breakdown;4.119
15/06/2017 :25:16; 81, .00; Breakdown; 4.119
15/06/2017 : :17 76; .00; Breakdown;4.118
15/06/2017 $253 .00; Breakdown; 4.119
15/06/2017 .00; Breakdown; 4.118
15/06/2017 .00; Breakdown; 4.119
15/06/2017 .00; Breakdown; 4.119
15/06/2017 .00; Breakdown; 4.119
15/06/2017 .00; Breakdown; 4.118
15/06/2017 .00; Breakdown; 4.121
15/06/2017 .00; Breakdown; 4.119
15/06/2017 .00; Breakdown; 4.118
15/06/2017 .00; Breakdown; 4.
15/06/2017 .00; Breakdown; 4.
15/06/2017 .00; Breakdown; 4.
15/06/2017 .00; Breakdown; 4.
15/06/2017 .00; Breakdown; 4.
15/06/2017 .00; Breakdown; 4.
15/06/2017 .00; Breakdown; 4.
15/06/2017 .00; Breakdown; 4.
.00; Breakdown; 4.
. 00; Breakdown; 4.

P
e
~

P e b Ao b A L o Sl e SV

xooooooooooooooooooooo

PSS-Sy iy S

Pttt e ottty

000000000 00002220002208
)OOOOOOOOOOOOOOOOOOOOOO

15/06/2017
§13/06/2017

INNNNNNNNNNNNNNNNNNNNNN

|U\V|MV|WWU‘U‘L’IMV‘\I\U\U‘MV|WU’|WU‘MU‘

Figure 121: Wireless Network Info log file
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If the BeanDevice® is configured with the streaming data acquisition mode, the following diagnostic
information are not refreshed:

e Battery voltage
e Battery level
e Internal temperature

/| A4D57843DES80000_WirelessNetwkinfo - Notepad
File Edit Format View Help

|_

Beancomponent wireless Network Information
pate : 15/06/2017 14:54:28

PAN_ID : FFFE

MAC_ID : A4D57843DES80000

Date ; LQI ; PER ; Internal Temperature ; Store and Forward ;LoggerUsedSizeRatio; Energie Harvester ; Battery Voltage

15/06/2017 3583275 72550:
15/06/2017 :54:27;58;;0.00
15/06/2017 14:54:27;71;;0.00
15/06/2017 :54:28;63;;0.00
15/06/2017 :54:28;63;;0.00
|15/06/2017 :54:28;71;;0.00
15/06/2017 :54:28;67;;0.00
15/06/2017 :54:28;67;;0.
|15/06/2017 :54:28;71;;0.
15/06/2017 :54:28;63;;0.
15/06/2017 154:28;67;;0.
‘15/06/2017 :54:28; 58;;0.
15/06/2017 :54:28;71;;0.00
15/06/2017 14:54:28;63;;0.00
15/06/2017 :54:28;58;;0.00
15/06/2017 :54:29;71;;0.00;;
15/06/2017 :54:29;75;;0.00
15/06/2017 :54:29;71;;0.
15/06/2017 :54:29;76;;0.
15/06/2017 :54:29;71;;0.00
15/06/2017 14:54:29;76;;0.00
15/06/2017 :54:29;76;;0.00
1S /A& /2M 7 “BA QTR N NN

Figure 122: Wireless Network Info log file

8.1.8.3 How to open a measurement file with excel

Step 1 : Open Excel

EEHD- ™= Bookl - Microsoft Excel

m’ne Insert Page Layout Formulas Data Review View Nuance PDF
IE I I FED = = [ connections K Clear = = E\;‘ »rl «rl f
aRB & B B uEm Y F BT F= B 4 W 4

[ Properties & Reapply
From From From From Other | Existing | Refresh Z) sort | Fiter o Textto Remove  Data  Consolidate Whatlf | Group Ungroup Subtotal
Access Web Test Sources~  Connedtions | All~ = Edif Links X7 Advanced | Columns Duplicates Validation = Analysis -

Get External Data Connedtions Sort & Filter Data Tools Qutline

F H L

Step 2: Go on « Data » Tab, then select “From Text”

EH9- = Bookl - Microsoft Excel

Mme Insert  Pagelayout  Formulas  Data | Review  View  Nuance PDF
b b b =y =% 3 (@l Connedions K Clear = i %“ érl trl Z Show Detail
Al &G & B JEril g , F= 2 ' _

5 Properties & Reapply Detail
From From  From From Other  Existing | Refresh Z) Sort | Fiter o Textto Remove  Data  Consolidate Whatlf | Group Ungroup Subtotal
Access Web | Text | Sources~  Connections | All= 52 Edit Links X7 Advanced | Columns Duplicates Validation = Analysis = - -

Get External Data Connedtions Sort & Fifter Data Tools Outline

Al | Get External Data From Text

A Import data from a text file, F H

+ @) Press F1 for more help.
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Step 3 : Choose your log file

9=

RRB G &

From From Other
Sources ™

From  From
Access Web  Text

Insert

Formulas

&

Refresh

Data

5] connedtio
(& Properties

Fage Layout

Existing
Connections

Get External Data P

| Lock n:

Review

LA

View

Sert | Filter

Nuance PDF

Bookl - Microsoft Excel

B B W

Data  Consolidate What-f | Group Ungroup Subtotal

88

Remove

‘ (£ log_beanscape

v @-@ X

) Mes
document...

[} Bureau

oM
documents

1 Poste de
traval

agravoris
réseau

(Ebadwp

[lo 0.0 x 00158000000A29€7]
Z] 0 % 0_D x 00158D00000AAA 12
=] 0% 0_0 % 00158D00000AAA2L
Z] 0 % 0_0 x 00158D00000ADSSE
=] 0% 0_0 % 00158D00000CD55A
Z] 0 % 0_D x 00158D00000TES0S
=] 0% 0_0 % 00158D0000050717
Z] 0 % 0_0 x 00158D0000030727
=] 0% 1_0% 00158DO0000AASET
Z] 0 x 1_0 % 00158DO0000AAA 12
=] 0% 1.0% 00158D00000AAA2L
Z] 0 x 1_0 % 00158D00000ADSSE
=] 0% 1_0% 00158D00000CDS55A
Z] 0 x 1_0 % 00158D00000TES0S
=] 0% 1.0 00158D0000058453
Z] 0 x 1_0 % 00158D0000030727
=] 0% 2_0% 00158D00000AAA2L

< 10

[£] 0% 2.0 x 00153DO00DDADS SE

=] 0 2_0 x 00158D00000 B80S

=] 0x 2.0 x 00158D0000058453

=] 0 30 ¥ 00158D00000AAAZL

[£] 00158D000DDAASE?_WirelessNetwkInfo
[£] 00158000000AAA 12_WirelessNetwkinfo
[£] 00158D00000AAA21_WirelesshetwkInfo
Z] 00158000000ADSSE_ViirelesshatukInfo
[£] 00158D00000CE55A_WirelesshetwkInfo
] 00158000000 78803 _WirelesshetwkInfo
5] 0015800000058453_WirclesshetwkInfo
] 0015800000050717_WirelesshetwkInfo
5] 0015800000020727_WirelessNetwknfo
(Lo

=] Stream_0 x 0_0 x 00158D00000AAA21_12-01-2012_15,
=] Stream_0 x 0_0 x 00158000000ADS5E_12-01-2012_15
=] Stream_0 x 0_0 x 00158D00000ADSSE_12-01-2012_15
=] stream_0 x 0_0 x 00158000000ADS5E_12-01-2012_15

b

FEgame: |

o

Fles oF tpe: [Text Fies

£

Step 4 : Text import wizard will open, select « Delimited » for Characters such as commas or tabs

separate each field.

On “Start import at row” field: Select the number of lines that you want to suppress from the header:

Xd =
o]
e

Fam From
Acpers Ve

The Text ard has dterrrd ha you data Dok,

T s e, enase s, e chcae e ot e thet best desrbes your s,

gl s
(Choase the fe yme that bestdescrbes four datas
@igebmites

sartmpartatiom |1 & Fegron: w005 pra)

Prever of e C:¥op_beanscape ¥ .00 x D ISS0000R0AASET.

Characts . o3 coranss o 1 separats o ek,
) P P e agrnd i cohmr. it spaces batmen aach .

T
wandansor T
L2012 15:48:22

W 4B W] Sheet1 Sheetd Sheetd ¥

B |

Select semicolon

Text Import Wizard - Step

below.

Delimiters

[+] Semicalon
D Comma
[ space

[ other: l:l

Text gual

Data preview

2of 3

This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview

[[] Treat consecutive delimiters as one

ifier:

-8=
c@owm
W E gl
| Group Unroup Subtotsl

BeanSensor SUN
Pate - 12/01/2012 15:4
PN_ID : 2208

MAC_ID
<

B-22

: 00158D00000QARSET

| B

[ Cancel ][ < Back ]L Next > ][ Einish
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Select Text

Text Import Wizard - Step 3 of 3

This screen lets you select each column and set the Data Format,
Column data format
() General

‘General’ converts numeric values to numbers, date values to dates, and
(O Date: | MDY v

all remaining values to text.

Advanced..,
O Do not import column (skip)

Data preview

Click on OK

Import Data 7 >

Select how you want to view this data in your workbook,

553 Table

PivotTable Report
=] PivotChart

|:° Cinly Create Connection
Where do you want to put the data?
@E}{isting waorksheef:

=5451
Gl MNew worksheet

|:| Add this data to the Data Model

Properties... Cancel
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Click on format cells:

HEH9-~-|= Bookl - Microsoft Excel

mM Insert  Pagelayout  Formulas | Data | Review Huance PDF
o B by by ‘ @ Connections | Y WK Clear E‘E %@ ] ezr
@ = = | z T E== iy L= e EEd

- (% Properties & Reapply
From From From From Other | Existing | Refresh Z| sort  Filter

- - . A
Access Web  Text  Sources Gl <111 - A A B

Get External Data
BL . & |B 7 Sre A -l w50

- Textto  Remove Data  Consolidate Whatdf | Group Ungroup Subtotal
& Advanced | Columns Duplicates Validation v Analysis = - -

Sort & Filter Data Tools Outline

A

TimeStamp

1,29709E+17]
1,29709E+17] Paste Special...
1,29709E+17]
1,29709E+17]
1,29709E+17]
1,29709E+17]
1,29709E+17] & Format Cells...
1,29709E+17] Column Width...
1,29709E+17] Hide
1,29709E+17] Unhide
1,29709E+17] 1270172002 T5:50:00)
1,29709E+17] 12/01/2012 15:50:10|
1,29709E+17] 12/01/2012 15:50:20)
1,29709E+17] 12/01/2012 15:50:30|
1,29709E+17] 12/01/2012 15:50:40)
1,29709E+17] 12/01/2012 15:50:50|
1,29709E+17] 12/01/2012 15:51:00)
1,29709E+17] 12/01/2012 15:51:10|
1,29709E+17] 12/01/2012 15:51:20|
1,29709E+17] 12/01/2012 15:51:30|
1,29709E+17] 12/01/2012 15:51:40)
1,29709E+17] 12/01/2012 15:51:50|

6 1 297N9F+17] 12/01/2012 15:52:00l
W 4 » M| Sheetl ~Sheet? , Sheet3 /¥J -

Ready | Average: 12/01/2012 23:21:25  Count: 356 |

Insert
Delete

Clear Contents

See “Exporting a log file to Excel” YouTube video
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9. MQTT CONFIGURATION

In order to configure MQTT Select your BeanDevice® and go to BeanDevice menu and scroll down to MQTT

wie Beancape

File  Server Tools  Off. Data Analysis | BeanDevice | Help
o | @ L) Enable measure log

Disable measure log

Reset measure memory cache for all the sensors
Display Wireless Metwork Information

Sensor Conf

MOTT I

Figure 123: BeanDevice menu

An MQTT Module window will pop up.

B mMaTT Module: MAC_ID : 0 x F4B3SE00AT4B0000

MQTTSTATUS

Por: N [ 1 MaTT st N 5= Vaidete

————
Topic for Static measurement

—

Ch_Z

[ Import Validate Channel ID:
Topic Name: Default
Authentification opic Name
Pasaword: | Topic for Dynamic measurement
Publish_status: l:l O
Validate
ive
interval: | ] | | | vaidate
Version: l:l V3RTR1 » Subscribe

subscribe_status: O
ST === 0
-]

Validate | | Validate

Figure 124: MQTT Module window
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9.1 BROKER

The broker is responsible for distributing messages to interested clients based on the topic of a message
and there are two categories of brokers, one that is hosted on the Internet, the other is running on
internal network.

Broker

ot N o

pnsstatus: TN
Brokerip: - [

[ Import Validate

Figure 125: Broker frame

Port: TCP/IP port to use with MQTT. 1883 and 8883 are the reserved ports for use with MQTT
DNSStatus: check if you want to enter your broker DNS. DNSStaus is 1
Brokerlp: enter your broker IP address after unchecking DNSStatus. DNSStatus is O

DNS: domain name server of your Broker

9.2 KEEP ALIVE

The keep alive functionality assures that the connection is still open and both broker and client are
connected to one another

KeepAlive

— ®
Verson: I ECINN V3RTR1

kgt I
ot . SRR |

| Validate

Figure 126: Keep alive frame

Interval: The interval is the longest possible period of time, which broker and client can endure
without sending a message.

Version: MQTT protocol version
Auto_gen_client_ID: check for auto generate a Client ID

Client ID: Enter your client ID
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9.3 AUTHENTIFICATION

MQTT broker can be configured to require client authentication using a valid username and password
before a connection is permitted.

Authentification

Password: |

Validate

Figure 127: Authentification frame

B User Name: specify your user name

B Password: enter your password

9.4 MQTT STATUS

Here you can check your MQTT different status, connected ,stopped , connecting or disconnecting and
can start your connection from here.

MQTTSTATUS

vaTT s I
MaTT Ack: [T Restat

Figure 128: MQTT Status frame

B MQTT Status: shows the current status of the MQTT module:

Connecting: trying to establish a connection
Connected: connection established
Disconnecting: disconnecting the Client
Stopped: the connection is stopped

B Start/Stop: select and Validate to start or stop your MQTT Client connection

B Restart: restart your connection

Beanair GmbH “Rethinking sensing technology” 150




BeanDevice® Wilow® User Manual Wilow® wireless sensors

9.5 TOPIC FOR STATIC MEASUREMENT

A topic is a string used by the broker to filter messages for each connected client. Using this Topic for
static measurement you will receive LowDutyCycle & alarm acquisition modes that are publishing to the
MQTT broker,

Topic for Static measurement

Publish_status: I:I
L]

Channel 1D Ch_Z i

| F4BB5ED0AT14B0000/SENSOR/0 | Validate

Figure 129: Topic for static measurement frame

B Publish_status: Check the check-button and validate to enable publishing
B Channel ID: channel identification

B Topic Name: Field to enter your topic’s name

9.6 TOPIC FOR DYNAMIC MEASUREMENT

Using this Topic for Dynamic measurement you will receive Streaming, S.E.T & Shock detection acquisition
modes that are publishing to the MQTT broker,

Topic for Cynamic measurement

Publish_status: I:I

| F4B35E00AT4BO000/STREAMING | Validate

Figure 130: Topic for dynamic measurement frame

B Publish_status: check the check-button and validate to enable publishing

B Streaming Topic: Text field to enter your streaming topic’s name
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9.7 SUBSCRIBE

Subscribe

subscribe_status: I:I

F4BSSEDDA14B0000/OTAC | | Validate |

Figure 131: Subscribe

B Subscribe_status: check the check-button and validate to enable subscribing

I Topic Name: Field to enter your topic’s name to subscribe to
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10. ONLINE AND OFFLINE DATA ANALYSIS TOOL (AVAILABLE ONLY ON BEANDEVICE®
WILOW® AX-3D)

10.1 OFFLINE DATA ANALYSIS TOOL

10.1.1 FFT (Fast Fourier Transform) waveform analysis module (available only on BeanDevice® Wilow® AX-3D)

The Fast Fourier Transform (FFT) resolves a time waveform into its sinusoidal components. The FFT takes
a block of time-domain data and returns the frequency spectrum of the data. The FFT is a digital
implementation of the Fourier transform. Thus, the FFT does not yield a continuous spectrum. Instead,
the FFT returns a discrete spectrum, in which the frequency content of the waveform is resolved into a
finite number of frequency lines, or bins.

FFT (Fast Fourier transform) module is only compatible with “Streaming” and “S.E.T” measurement
modes..

10.1.1.1 FFT File Generation

The BeanScape® Software includes an FFT module used for spectrum analysis. Under the menu Off.Data
Analysis displayed on the BeanScape® top menu, select FFT to have access to FFT spectrum analysis
module.

wi BeanScape

File  Server Tools | Off. Data Analysis | BeanDevice  He

H & e 9 5@ m I

¢ Particle Velocity
PsD

Figure 132: FFT offline data analysis on BeanScape® top menu

A new pop up window will appear, where the user is invited to browse Tx files to be treated and
graphically displayed.
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_ FFT Configuration
1 e I e (B o persm
Start 2019-06-26 11:2% T T
w Type Rectangular
End 30190626 11:29:52 N — _
Algorithm Estimate
Zero Padding
FFT Points
Browse files to process @ Use All Measurement data o

O Adiust rumber of FFT poirts

(Streaming mode)

I Generate Log files

N*  Parts File Name

Figure 133: FFT tool window

Click on View to

Check all time to disable start FFT process

the time range and work Time range Browse files and to generate Enable/Disable
with All Data setting from Tx Folder the Graphs Auto/Manual FFT

| Reset all the interface | Activate FFT Shift

/ r

Al (@ Mo '3 ] FFT Shift
013-06-26 52 % Window Type : Rectangular
2019-06-26 11:29:52 ¢ Mgorthm :

Estimate
|2 Generate Log files Zero Padding:
e
Browse files to process (®) Use Al Measurement data
Open One Graph O Adjust number of FFT points

Start

Manual Mode Settings:
- Window Type
- Algorithm

- - - Zero Padding
FFT Points Settings

Invalid files will be
listed here

Selected files will
be listed here

Figure 134: FFT window options

To import the files containing the logged measurement, the user should click on Browse, then import the files from
log_beanscape folder, where Tx files are saved.

The FFT tool will generate as a result:

o Power spectral density and a new window displays
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1: Click on Browse to choose files

FFT Configuration
£ Al time (@ Ao (] FFT Shit
St 2019-06-26 11:29:52
= = e
ERdi N 2019-06-26 11:29:52
Agorthm : Estimate
(=] Zero Padding -
FFT Points
Browse files to process (® Use Al Measurement data (i ]
O Adust number of FFTponts  [SR/0.1

@ Open

1t « log_beanscape > Folder0C4D > TX Folder v O Search TX Folder

Click on Browse Organize v New folder

to browse Tx files & Downloads # A Name Date modified Type

8 BEANAIR TUI # [5) Transmit_Allsensor_LowDutyCycle MAC_... 6/26/20129:34AM  Text Document

log_beanscag # [7] Transmit_Streaming_Macld_00158D00000... 6 M Text Document
All wJ Transmit_Streaming_Macld_00158D00000... 6/25 5:19 PM Text Document
BeanDevice Wilc | ] Transmit_Streaming_Macld_00158D00000... 6 95:2 Text Document
SmartSensor E ] Transmit_Streaming_Macld_00158D00000... 6/25 3 Text Document
|] Transmit_Streaming_Macld_00158D00000... 6/26/2019 10:09 AM  Text Document
| ] Transmit_Streaming_Macld_00158D00000... 6, AM  Text Document
@ OneDrive |] Transmit_Streaming_Macld_00158D00000... 6/2 A Text Document
{-] Transmit_Streaming_Macld_00158D00000... 6/26/2019 10:52 AM  Text Document
| , Transmit_Streaming_Macld_00158D00000... 6/2019 10:59 AM  Text Document

User Guide

[ This PC
2 30 Objects
[ Desktop
[% Documents

& Downloads i IS

File name: | openFileDialog1 v| |Logfiles (*.ba)

Select the files and Open e

Figure 135: Browsing TX files on FFT window

2: Overview of the selected files

| Click on View to show result |

FFT Configuration
[ All time Show selected graph (@ Ao
Start 2019-06-25 4 1
ype ©
- I [ owee | [owter groon: ] Wow
Algorthm :
Zero Padding :
FFT Points
Browse files to process (® Use Al Measurement data o

O Adjust number of FFT points
pleeblibly Vadae |

|2 Generate Log tiles

Check to generate Log files

N°  Pats  Fie Name Start End

Transmt_Streaming_Macld_00158D00000E0C4D_6_25_2019_5_14_06_PM 6/25/20195:14:06 .. 6/25/20195:14:12

Figure 136: Overview: FFT window
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3:Loading

8 Fer
FFT Configuration Cument FFT Configuration

[_>5 Files Scleciea | (@ Ao L FeTsmn

! , Mod
Ena | Number graph: | preme G -
0626 09; FFT Shift

Algorithm : Estimate
Window type

|E1 Generate Log files (11111 Zern Padding
Algorithm

FFT Paints
® Use Al Measurement data 0o Zero padding :

Processing 4/5
(O Adjust number of FFT points m Paints used

(Streaming mode)

Parts File Name

1 Transmn:Slreammé:Mac\d_....

Figure 137: FFT features generation

FFT report generated with the following results:

a. Frequency

b. Amplitude

FFT Configuration Cument FFT Configuration

ETTr— Co e = rrsm
FET Griee RPN

Off. Data Analysis FFT - [m]

Ch_X_Transmit_S.E.T_Ch_X_MAC_ID___0_x_F4B35E00A14B0000_6_26_2019_3_00_48_PM
Part 1/1 . 1101 Sample

Successful operation E] =
Velocity log files are located at C:\log_beanscape\FFT FOLDER L] del> erval(ms) BOD -

‘ ‘Generate Log files

0 5 Go Supemosed

rint Save to PNG| | Copy to Clipboar «» Extends Zoom | i
-

File Name
0.0200

Transmit_S.ET_Ch_X_MAC_ID__
Transmit_S.ET_Ch_X_MAC_ID__0_x_

Transmit_S.E.T_Ch_X_MAC_ID__ 0_x_F4B85

0.0050

0.0000

0.000 20.000 40.000 60.000 80.000 100.000

Figure 138: FFT genrated view
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5: FFT LOG files generated

FFT LOG files will be generated in a folder located in log_beanscape repertory called FFT FOLDER.
In this folder, BeanScape® will create separate folders for each BeanDevice®.

1(C:) » log_beanscape » FFT FOLDER »

—_— -

. MAC_ID_00158D00000E02A9 25/10/2018 12:36
1. MAC_ID_ 00158D00000EOGAS 25/10/2018 12:36
\. MAC_ID_00158D00000E0277 25/10/2018 12:36

Dossier de fichiers
Dossier de fichiers

Dossier de fichiers

1 (C:) » log_beanscape » FFT FOLDER » MAC_ID_00158D00000EO6AS

— e wee— —

|| FFTspec 00158D00000E06A8_2018-10-2512-36-19 .t 25/10/2018 12:36
|| FFTspec 00158D00000E06A8_2018-10-25 12-36-20 .bt 25/10/2018 12:36

Figure 139: Generated FFT Loq files

6: The graphs will be displayed automatically, it can be formatted to select the number of graphs to display
simultaneously in this window.

An easy navigation bar on the top of the window, allow to the user to navigate between the graphs and select the

page size.

il Off. Data Analysis FFT =2 (u}
Ch_X_Transmt_S ET_Oh_X_MAC_ID__0_x_F4BSSE00A14B0000_6_26_2019_3_00_48_PM

©® < 0 D revaims) B0 Part 1/1 . 1101 Samp

Navigation Panel

& Ml
I‘{}"Mq

Figure 140: Graph display (Offline Data analysis)
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7: Users can manually select and launch graph by double click or selecting file and click on “Show selected graph”
button.

I
EETTET I | o seecedonn |

|E Generate Log files

Selected item

N\

\
\
\,

\

N° Pats  FleName Start End
3

2 [4 [ Transmt_Streaming Ch_X_MAC_ID__0 x_F4BBSE00A14B0000_6_26_2019_11_21_10_AM 6/26/2019 11:21:1... | 6/26/2019 11:47:3...

Transmit_Streaming_Ch_Z_MAC_ID__0_x_FABS5E00A14B0000_6_26_2019_11_21_10_AM  6/26/2019 11:21:1...  6/26/2019 11:47:2

Figure 141: Selecting a graph to display

8: The selected graph is displayed

il Off. Data Analysis FFT - m] X
Ch_X_Transmit_S.E.T_Ch_X_MAC_ID___0_x_F4B85E00A14B0000_6_26_2015_3_00_59_PM

® <|O||>| nevams) oo s 1101 Samples

0 = Go Superposed

- Print Save to PNG Copy to Clipboard | <» Extends Zoom [
-

If, 1\,‘.(‘\
N\ .Ill,\ | \fl

[l[
J

Figure 142: Selected graph display
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Figure 143: Multigraph display

9: Make sure that the time range is within your measurements, otherwise the files will be considered as invalid.

File Mot found >

Mo valid files
Click Browse to add new files

Figure 144: FFT invalid files

10.1.1.2 FFT shift

FFT shift allows to rearrange the FFT output by moving the zero-frequency component to the center of
the array. It is useful for visualizing a Fourier transform with the zero-frequency component in the middle
of the spectrum.

FFT shift option is activated when the checkbox “FFT shift” is checked.
Click on browse and import file containing the logged measurement, the result will be:

o Power spectral density and a new window displays ( with zero-frequency at the center)

1. To use FFT Shift: check FFT Shift, Select files and click the “View” button:

i
@ Auto [ FFT Shift

Window Type : Rectangular
Algorithm : Estimate

Zero Padding :
FT Points
) Use All Measurement data C

N -y =

Figure 145: Offline FFT shift activation
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2. FFT Spectrum with FFT Shift option enabled

Off. Data Analysis FFT O X
Ch_X_Transmit_S.E.T_Ch_¥_MAC_ID__ 0 x_F4B85E0DA14B0000_6_26_2015_3_00_48_PM

© [ <|[O][>] nevalims [500 = Part 1/1 . 2200 Samples

0 z Go Superposed

0.0100
0.0050
0.0000

-100.000 -50.000 50000 100.000

Figure 146: FFT shift spectrum

FFT and FFT shift video
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10.2 PARTICLE VELOCITY (AVAILABLE ONLY ON BEANDEVICE® WILOW® AX-3D)

According to the DIN4150-3, the BeanScape® software Particle Velocity option acts as follow:
1-Display Particle velocity which is calculated from the acceleration.

2-Implement an analysis report.

The first step: Under Off.Data Analysis menu on the Beanscape® top menu, select Particle Velocity

Tools | Off Data Analysis | BeanSensor
) 5@ F

xF-lEIEl‘| ¢ Particle Velocity

k=l P5SD

Figure 147: Particle Velocity on BeanScape® top menu

| Browse files from Tx Folder I | Reset all the interface |
- Particle Velocity Settings
0 Paicie e CT Click on View to show result |
Select Log Fles
T
Show B3 Curent Velocity Configuration
veey view < __ errem e I

* | (@ Use Al Measurement data 0
Agorthm : 2| O Adustrumberof FFTponts
Browse files lo process (Streaming mode) SR/0.1

W rws v | Checktogeneratetogfies | || B 0T 4T

| 2 Generate Log files

Invalid files will be listed here |

The following file are Invaid \

Fs2  f(H2)

Validate

Figure 148: Particle Velocity window

The second step is to browse and import the file containing the logged measurement. The result will be:

e Particle Velocity display window
e DIN report generated

e Velocity files created
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3: Velocity Advanced Configuration.

(® By Zero Crossing
Cumert Velocity Configuration

. |Rectangular

:  |Estimate

R |Chebyshev_type_| =
FIR |Equirpple =

stop Fpass

By default, the Velocity is configured “By Zero Crossing”, to edit the Velocity settings user must select “By FFT” or
“By Filter”.

O By FFT
::T

- By FFT: By selecting this option, the user will setup the Velocity basing on customized FFT settings.

o Auto: If Auto is selected, The Velocity calculation will activate FFT Auto mode Settings

® By FFT () By Flter () By Zero Crossin
FFT

Aut
(@ Ao FFT Foints

Window Type : |He::tangular = | @ Use Al Measurement data o
Algarithm : |Estimate = | () Adjust number of FFT points

Zero Padding : {Streaming mode)
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o Manual: Once switched to Manual, the user must configure the FFT settings manually
(Window Type, Algorithm & Zero Padding).

(® By FFT () By Filter
FFT

@ Manual

FFT Pairt
Window Type :  |Rectangular orts

(®) Use All Measurement data
Algorithm : | Estimate () Adjust number of FFT points
Zero Padding: [ ] {Streaming mode)

o FFT Points:

FFT Paints
(@ Usze Al Measurement data i )

() Adjust number of FFT points

{Streaming mode)

By default, the Number of Points is configured to be set automatically as Sampling Rate / 0.1 (SR/0.1).
By moving to the Manual settings, user must choose a value between 128 and 32768.

FFT Points
(® Use Al Measurement data 0-

() Adjust number of FFT points
(Streaming mode) 128 = x:

It is important to notice that larger Number of Points provide higher spectral resolution but take
longer to compute.

The frequency resolution of each spectral line is equal to the Sampling Rate divided by the Number of Points. For
instance, for example, if the Number of Points is 4096 and the Sampling Rate is 2000, the resolution of each spectral
line will be:

2000/4096 = 0.48828125

The Number of Points should be equal or higher than the Samplig Rate (Acquisition time at least = 1
second)

It is important to notice that larger Number of Points provide higher spectral resolution but take
longer to compute.
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- By Filter: By selecting this option, the user will setup the Velocity basing on the Software Filter.

o Auto: If Auto is selected, Velocity Automatic filter will be configured

Fitter

@Mo Fiters Profile : |< Empty= ° @ d kb FT1

Response Type Frequency Specification Magnitude Specification
Highpass andpass Uritts : Hz
Fs: 5

Units : dg

Design Method LA Astop . 6D

R [Chebyshev_type_|
: (25

R |Equirpple
Fitter Order
Fitter Mame :

Fitter Specification
$tdag. (dB)

b
T T Ppass

Astop

)

F

stop Fpass

o Manual: Once switched to Manual, the user must configure manually the Filter
settings.

«* Response Type: User should specify if the Response is Highpass or Bandpass

@ Manual Fi

Fesponse Type
(® Highpass () Bandpass

% Design Method: User should Select the nature of the Filter between IIR or FIR

From the List of every filter, user have to specify the method of the Filter:
IIR: Chebyshev_type_ I, Chebyshev_type_ Il or Butterworth
FIR: Equiripple, Generalized_Equiripple or Kaiser_Window

eThe Frequency Specification and The Magnitude Specification
will be modified according the selected Design Method

Filter Order: If the user is using IIR Design Method, Minimum Order will be
selected automatically.
If the FIR Design Method is selected, user must Specify Order.
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Frequency Specification: Is a customizable frame according to the Design
Method.

Magnitude Specification: Is a customizable frame according to the Design
Method.

Filter Profile: User can save a specific Configuration and re-use it later.

e e A

Validate the selected Filter

List of saved Filter

Delete the selectedFilter Delete ALL saved Filters

«»+ Filter Specification: Is a Graphical Display of the Filter Specification depends

on the user settings.

[HE

Mag. (dB)
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4: Click on browse button to choose TX Files.

vRedangula(

‘F_sumate

T <« Folder FABS5E00A14B0000 > TX Folder v O Search TX Folder

Click on Browse Organize v New folder

to browse Tx files SmotSensor A Name Date modified Type

TX Folder ] Transmit_S.ET_Ch_X_MAC_ID__0_x F4BS8.. 6/26/20194:06PM  Text Document

User Guide [E] Transmit_S.E.T_Ch_X_MAC_ID__0_x F4B8.. 6/26/20194:06PM  Text Document

@ OneDrive [E] Transmit_S.E.T_Ch_X_MAC_ID__0_x F4B8.. 6/26/20194:06PM  Text Document

J Transmit_S.E.T_Ch_X_MAC_ID__0_x_F4B8... 6/26/2019 4:06 PM Text Document
B This PC [5] Transmit_S.E.T_Ch_X_MAC_ID__0_x F4B8.. 6/26/20194:06PM  Text Document
j 3D Objects L:] Transmit_S.E.T_Ch_X_MAC_ID__0_x_F4B8... 6/26/2019 4:06 PM Text Document
] Transmit_S.E.T_Ch_X_MAC_ID__0_x_F4B8... 6/26/20194:07PM  Text Document
Il Desktop

1_] Transmit_S.E.T_Ch_X_MAC_ID__0_x_F4B8... 6/26/2019 4:07 PM Text Document
‘ 0 loid L;] Transmit_S.E.T_Ch_X_MAC_ID__0_x_F4B8... 6/26/20194:07 PM Text Document

ownloads =
i |Z] Transmit_S.E.T_Ch_X_MAC_ID__0_x F4BS... 6/26/20194:07PM  Text Document
d Music [E) Transmit_S.ET_Ch_X_MAC_ID__0_x_F4B8... 6/26/20194:07PM  Text Document

&= Pictures [5) Transmit_S.ET_Ch_X_ MAC_ID__0_x F4BS.. 6/26/20194:07PM  Text Document

B videos [5] Transmit_S.E.T_Ch_X_MAC_ID__0_x F4B8.. 6/26/20194:07PM  Text D)
Local Disk (CY ¥ €

File name: | FTSRITSRTTY v| | Logfiles (.

Select the files and click on Open >

T Sto0 T Dass

[Z) Documents

The following file are Invalid

Figure 149: Browsing TX files into Particle Velocity tool
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5: Loading.

o Particle Velocity
Select Log Files

Iﬁenﬂalemgﬁles

Processing 16/31

N Pars File Name

Transmit_S.ET_Ch_X_MAC_ID__ 0 x_F4B85

Transmit_S.E.T_Ch_X_MAC_ID__0_x_FABESEDDA14B0000_6_26_2019_3_01_18_PM

Transmit_S.E.T_Ch_X_MAC_ID _;f. F4B35E00AT4B0000_6_26_2015_3_01_23 FM

Transmit_S.E.T_Ch_¥_MAC_ID__ 0_;

Transmit_S.ET_Ch_X_MAC_ID__0_x_FABASEO0A14B00
15 Transmit_S.E.T_Ch_X_MAC_ID__0_x_F4BB5E0DAT4B0000_6_26_2015_3_02_

16 Transmit_S.E.T_Ch_%_MAC_ID__0_x_FABS5E00A14B0000_6_26_2019_3_02_13_FM

<

The following file are Invalid

Figure 150: Generation of the Particle Velocity Calculation Result

6: The Particle Velocity Window will be displayed and will display:

Velocity Graph

Particle Velocity Graph

PPV Values

Zero Crossing frequency values

Peak Acceleration and Displacement values

8 Off. Data Analysis DIN — o x
Previous  Next Part 1/1

-

Ch_X_MAC_ID__0_x_F4BBSE0DA14B0000_6_26_2019_3 00_43_PM Transmit_S.E.T_Ch_X_MAC_ID__0_x_F4BB5EDDAT4B00D0_6_26_2019_3_00_48_PM

02000

0.1000 ;

0.0000

-0.1000

02000

PPV (nms):

03000 C Freq (He)

Peak Acc (g):

Peak Dispm;

time

Peak ectorSu e NN+ (|

Figure 151: Particle Velocity Display Window
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7: The VPPV and DIN Report:
VPPV & DIN Report will be generated by clicking on the VPPV View and DIN-4150-3 Report buttons

TuLiE veluLILy

_og Files

2 Files Selected ________|

VPPV View

Generate Log files DIN 4150-3 Report

cessful operation
ity log files are located at C:\log_beanscape\DIN FOLDER

Figure 152: VPPV & DIN buttons

Find | Mext

VPPV REPORT 6/27/2019 11:11:15]

File Hame VPPV (mm/s) Time Peak
PPV Disp{mm)

Transmit_S.E.T_Ch_x¥_MAC_ID___0_x_F4B85E00A14B0000_6_26_2019_3_ 0.5144 6/26/2019 3:00:51 PM 7.52 2.0762
00_48_PM
Transmit_S.E.T_Ch_X_MAC_ID___(0_x_F4B85E00A14B0000_6_26_2019_3_ 0.0041 6/26/2019 3:00:53 PM 5.01 0.0227
00_53_FM

Figure 153: VPPV Report

i DIN Report
( 1

[x]

DIN 4150-3 REPORT 62742019 111166 AM

Building type ~ Pipe Material | Velocity Average(mm/s Sampling Rate(hz) Analyze duration | LTVEE | LTEBP Real Frequency(hz) PCPV(mm/s) STEBP | STVEE
Transmit_S.E.T_Ch_X_MAC_ID__0_x_F4B8SE00A14B0000_6_26 Commercial Steel 0.00270607272727273 200 00:00:05.5000000  OK 0.51444 OK oK
_2019_3_00_48_PM
Transmit_S.E.T_Ch_X_MAC_ID__0_x_F4B8SE00A14B0000_6_26 Commercial Steel -6.64363636363636E-05 200 00:00:05.5000000  OK . 0.0027 OK oK
_2019_3_00_53_PM

Keyword Meaning
LTVEE  Long Term Vibration Evaluation Effect
LTEBP Long Term Effect on Buried Pipe work
STEBP Shart Term Effect on Buried Pipe work
STVEE  Short Term Effect Evaluation

PCPV Peak Component Particle Velocity

DIN 4150-3 REPORT

Figure 154: DIN Report

INFORMATION DETAILS

Building type User configurable

Pipeline Material User Configurable

Velocity Average Get the average of the signal after transforming the acceleration signal
into velocity signal

Sampling Rate In Hz

Analyse duration BeanScape property

Long term vibration evaluation | 1-Find the maximum velocity values over the Time

effect 2- Compare the maximum velocity to the guideline value described on

the Norm DIN 4150.
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3-Display if the result is OK or not (guideline respected or not)

Long term Effect on buried | 1-Find the maximum velocity values over the Time

RIES 2- Compare the maximum velocity to the guideline value described on

the Norm DIN 4150.

3-Display if the result is OK or not (guideline respected or not)

Velocity Frequency Get the signal frequency (FFT + windowing)

Maximum velocity (mm/s) BeanScape Property

Short term Effect on buried | 1-Find the maximum velocity values over the Time

pipework 2- Compare the maximum velocity to the guideline value described on

the Norm DIN 4150.

3-Display if the result is OK or not (guideline respected or not)

Short term vibration effect | 1-find the maximum velocity value over the time.

evaluation 2-Determine the significant frequency (use the FFT + windowing).

3-compare the maximum velocity to the guideline value described on the
Norm DIN 4150

5-Display if the result is OK or not (guideline respected or not)

Signal windowing is used in this analysis. Windowing is a technique used to cut out a section of your
data to measure, in order to minimize distortions that cause spectral leakage of the FFT.

Q DIN 4150-3 Interpretation video
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10.3 ONLINE DATA ANALYSIS TOOL

10.3.1 Online FFT and FFT report

The FFT (Fast Fourier transform) operates by decomposing an N point time domain signal into N time domain signals
each composed of a single point.

The second step is to calculate the N frequency spectra corresponding to these N time domain signals.

Lastly, the N spectra are synthesized into a single frequency spectrum.

When using FFT in SET mode, for best performance FFT points are automatically calculated on the number of data
acquisition (sampling rate xdata acquisition duration).

Real time observation of FFT available for BeanDevice® Wilow® AX-3D only with Streaming and S.E.T
acquisition modes and is enabled from the signal processing tab in the Configuration panel.

Data Acq. config. Shock Sensor Config Online Data Analysis Datalogger System config. ¢ |*
Online FFT Configuration Online Velocity configuration

[ Enable Online FFT /| [ Enable Onine Velocity &
Automatic DIN Report(S.E.T)

Enable Velocity Log file
Enable FFT Log file Enable PPV Log file

Automatic FFT Report(S.E.T)

Number of points(Streaming
ot ! Software Filters

[ Manual X [Leableun ke
The number of the curent poirt TN Online FFT Configuration

1 [] Enable Online FFT

[] Automatic FFT Report(S.E.T)
[[] Enable FFT Log file

Figure 155: Online FFT configuration frame
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e Check Enable Online FFT to view the display of FFT graph in the sensor profile

Graph Measurement
- Pnnt Save to PNG| Copy to Clipboard | 2> Extends Zoom | Il ‘oom XY | ] Alam | @ Circle @ Square @ None

Print | Save to PNG| Copy to Clipboard | «» Extends Zoom |
|

0.0040
0.0030 8§
0.0020 g
0.0010 E

0.0000

Figure 156: FFT spectrum

e Check Enable FFT Log file to generate log files in the log_beanscape directory.

Online FFT Configuration
Enable Online FFT o

[] Automatic FFT Report(S.E.T)
Enable FFT Log file

The log files will be generated in a folder called “FFT” under the BeanDevice® repertory.

» This PC » Local Disk (C) » log_beanscape » Folder FAB2SEQDAT4B0000

s

Mame Date modified Type

FFT 06-Feb-19 11:43 File folder
TX Folder 05-Fek-19 11:43 File folder

Figure 157: FFT log files folder
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PC » Local Disk(C:) » log_beanscape » Folder FAB25ED0AT4BO000 » FFT
MName Datemod\ﬁ“ied Type

FFT_RealTime_Ch_X_MAC_ID__0_x_F4BE5E0DAT4B000D 06 Feb_19 10 43 30 D6-Feb-19 11:43 Text Document
FFT_RealTime_Ch_Y_MAC_ID__0_x_FABESEODAT4B0000_D6_Feb_19_10_43_30 D6-Feb-19 11:43 Text Document
FFT_RealTime_ Ch_Z_MAC_ID__0_x_FAB2SEODAT4B0000_06_Feb_19 1043 30 D6-Feb-18 11:43 Test Document
FFT_RealTime_Ch_X_MAC_ID__0_x_F4BESEODAT4B0000_D6_Feb_19 10 4329 D6-Feb-19 11:43 Text Document
FFT_RealTime_Ch_¥_MAC_ID__0_x_FAB2SEODATAB0000_06_Feb_19_10_43_29 D6-Feb-18 11:43 Test Document
FFT_RealTime_Ch_Z_MAC_ID__0_x_F4BESE0DAT4B000D D6 Feb_19 10 43 29 D6-Feb-19 11:43 Text Document
FFT_RealTime_Ch_X_MAC_ID__0_x_FAB2SEODAT4B0000_D6_Feb_19_10_43_28 D6-Feb-19 11:43 Text Document
FFT_RealTime_ Ch_¥_MAC_ID__0_x_FAB2SEODAT4B0000 06 Feb_19 104328 D6-Feb-18 11:43 Test Document

FFT_RealTime_Ch_Z_MAC_ID__0_x_F4B25E00AT4B0000_06_Feb_19_10_43_23 06-Feb-1911:43 Text Docurnent

Figure 158: FFT log files folder

e Enabling Automatic Report: This functionality is available only in S.E.T mode. To activate
automatic reports generation, check the option on Online FFT configuration frame

Online FFT Configuration
Erable Online FFT @

Automatic FFT Report(S.E.T)
[] Enable FFT Logfile

After enabling Real time FFT and setting SMTP configuration (more information on section 12) Following is an
example of an FFT report emailed to concerned recipients.

M Gmail Q  Search malil

¢« O 6§ & 0 DB

BeanScape® SMTP FFT REPORT: 06-Feb-1% 10:12:39 inbox x

1ail.com
tome =

This mail is sent by BeanScape® Software

This mail contain the graph report due of a streaming alarm for Device FAB35E00A14B0000 , In the Sensor MAC_ID : 0 x FAB35E00A14B0000
Ch_Z : Max Amplitude= 1.0027 g , Frequency= 0 hz , VPPV Value = 131.532607068703

Ch_X : Max Amplitude= 0.0761 g, Frequency= 0 hz , VPPV Value = 131.532607068703

Ch_Y : Max Amplitude= 0.3645 g, Frequency= 0 hz , VPPV Value = 131.532607068703

Figure 159: FFT report sent by email
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° 0 : FFT Advanced Configuration

The FFT configuration allows the user to activate the FFT Shift and to go for manual settings related
to FFT.

FFT Cenfiguration

@ Auto [ FFT Shift
Curmrent FFT Configuration
Window Type : Rectangular Mode -

Algorithm : Estimate FFT Shift :

Zero Padding : Window type :
Algorithm :

== [froi ] —
(Streaming mode) Zero padding :

- Auto/Manual
@) Manual (] FFT Shit

Window Type : Rectangular
Algorithm : Estimate

Zero Padding :

- Window type:

Rectangular
Hamming
Hann
Blackman
Blackman Harris
Gaussian
Kaiser

Taylor
Triangular
Flattop
Bartlett
Bartlett-Hann

When the number of periods in the acquisition is not an integer, the endpoints are discontinuous. These
artificial discontinuities show up in the FFT as high-frequency components as not present in the original
signal. These frequencies can be much higher than the Nyquist frequency and are aliased between 0 and
half of your sampling rate. This phenomenon is known as spectral leakage.
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You can minimize these effects by using a technique called windowing.

Windowing reduces the amplitude of the discontinuities at the boundaries of each finite sequence acquired
by the digitizer. Windowing consists of multiplying the time record by a finite-length window with an
amplitude that varies smoothly and gradually toward zero at the edges. This makes the endpoints of the
waveform meet and, therefore, results in a continuous waveform without sharp transitions. This technique
is also referred to as applying a window.

There are several different types of window functions that you can apply depending on the signal.
To understand how a given window affects the frequency spectrum, you need to understand more about
the frequency characteristics of windows.

Selecting a window function is not a simple task. Each window function has its own characteristics and
suitability for different applications. To choose a window function, you must estimate the frequency
content of the signal.

. If the signal contains strong interfering frequency components distant from the frequency
of interest, choose a smoothing window with a high side lobe roll-off rate.

. If the signal contains strong interfering signals near the frequency of interest, choose a
window function with a low maximum side lobe level.

. If the frequency of interest contains two or more signals very near to each other, spectral
resolution is important. In this case, it is best to choose a smoothing window with a very
narrow main lobe.

. If the amplitude accuracy of a single frequency component is more important than the
exact location of the component in a given frequency bin, choose a window with a wide
main lobe.

. If the signal spectrum is rather flat or broadband in frequency content, use the uniform
window, or no window.

In general, the Hanning (Hann) window is satisfactory in 95 percent of cases. It has good frequency

resolution and reduced spectral leakage. If you do not know the nature of the signal but you want to apply
a smoothing window, start with the Hann window.
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- Algorithm

Estimate | Determine a best-guess transform algorithm based on the size of problem.

Measure | Find a better algorithm by computing multiple transforms and measuring the run times.

Patient Run a wider range of testing compared to 'measure’, resulting in a better transform algorithm, but
at the expense of higher computational cost to determine the parameters.
Hybrid Use a combination of 'measure’ for transforms with dimension length (number of points) 8192 or
smaller and 'estimate’ for transforms with dimension length (number of points) larger than 8192.

Zero Padding: The use of zero padding enables you to estimate the amplitudes of frequencies
correctly.

FFT Shift: Check to enable real time FFT Shift processing for BeanDevice AX-3D on streaming
mode and the FFT spectrum will appear shifted below the Streaming graph in the sensor
profile.

[] FFT Shift

FFT reattime graph

Print | Save to PNG| |Copy to Clipboard| | <» Extends Zoom | i Zc (Y| @ Circe @ Square g None
—
e

0.0000

-40.000 -20.000 0.000 20.000 40.000 60.000
Frequency(Hz)
A I]]

Figure 160: FFT Shift Spectrum

10.3.2 Online Velocity and Velocity report

Real time observation of velocity available for BeanDevice® Wilow® AX-3D only with Streaming and S.E.T
acquisition modes and is enabled from the signal processing tab in the Configuration panel.
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Data Acq. config. Shock Sensor Config Online Data Analysis Datalogger System config. .+ |
Online FFT Configuration Pnline Velocity configuration
[ Enable Oniine FFT €2 | Enable Online Velocty O
Automatic DIN Report(S.E.T)

Enable Velocity Log file
Enable FFT Log file Enable PPV Log file

Automatic FFT Report(S.E.T)

Number of points(Streaming)
Software Filters

(J Manual SR/0.1 2 [ Enable IIR Fiter
Online Velocity configuration

[/ Enable Online Velocity o idate |

[] Automatic DIN Report(S.E.T)
(] Enable Velocity Log file
(] Enable PPV Log file

Figure 161: Online Velocity confiquration tab

B Enable online Velocity: check to enable real time Velocity processing, PPV and PVS, the velocity
graph will be displayed.

On the Graph side a real time DIN 4150 graph will be displayed on the right side of the screen.

Under the DIN 4150 Graph, the PPV and the PVS values will be displayed in real time.

On the PPV frame, BeanScape will display PPV in mm/s, ZC Frequency in Hz, Peak Acceleration in
g and Peak Displacement in mm.

It is important to notice that the PVS calculation required 3 active channels to be generated.

PPV: is a measurement of maximum ground particle movement speed, it is in millimeters per
second (mm/sec), PPV is a "vector" quantity (i.e. it has both a value and an associated direction).

Peak Vector Sum (PVS): is simply the square root of the sum of the squares of the individual PPV
values. PVS is a "scalar" quantity, i.e. one with only a value, which is always larger than the
individual PPV vector values.

Scientific studies have shown that the PPV correlates best with damage potential of all the tested
characterizations of ground movement (e.g. acceleration, displacement, or strain). Most, though
not all, ground vibration standards are quoted in PPV values, although the "acceptable" values of
PPV differ with the standard applied and with the frequency of the vibration components.
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Graph Measurement

Date

Graph Measuremert

10.000 20.000

Jun 122019 10:41:01 Jun 12
Date

05 Jun 122019 10:38:07 Jun 1

Figure 162: Velocity Graph

—-—J‘l’)"r“.ﬁ-"

04000
0.2000
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DIN 4150
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Bl Save to PNG BExiends 7o
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Figure 163: Velocity and FFT Graph, PPV and PVS
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CIPFOENRRERE
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=
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e o, R < e o, R+ N
Peak Acceleration (g): I:I Peak Displacement (mm): _

Peak Vector Sum {mm/s): I:l at _
Max Peak Vector Sum (mm.s): I:I at _

Figure 164: DIN 4150 Real Time Graph, PPV & PVS

B Automatic DIN Report (S.E.T): check to enable DIN4150-3 report automatic generation when
threshold is reached, or an acquisition cycle is reached on the S.E.T acquisition mode.

An automatic Report will be sent to the email addresses configured on Alarm Management Option.
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BeanAir 06-Feb-19 12:07:37

BeanDevice MAC_ID : FAB85E00A14B0000 Sensor Label : Ch_zZ

DIN 4150-3 REPORT

Building Type Commercial

Pipeline Material Steel

Velocity Average(mm/s) 0.0177327272727272

Sampling Rate(hz) 100
Analyze

Duration(hh:mm:ss)

LTVEE 0K
LTEBP 0K
Velocity Frequency(hz) o
PCPV(mm/s)

STEBP

STVEE

00:00:01.1000000

LTVEE Long Term Vibration Evaluation Effect
LTEBP Long Term Effect on Buired Pipework
STEBP Short Term Effect on Buired Pipework
STVEE Short Term Effect Evaluation

PCPV Peak Component Particle Velocity

Figure 165: DIN 4150-3 Report email
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INFORMATION

DETAILS

Building type

User configurable

Pipeline Material

User Configurable

Velocity Average

Get the average of the signal after transforming the acceleration signal
into velocity signal

Sampling Rate

In Hz

Analyse duration

BeanScape property

Long term vibration evaluation

effect

1-Find the maximum velocity values over the Time

2- Compare the maximum velocity to the guideline value described on
the Norm DIN 4150.

3-Display if the result is OK or not (guideline respected or not)

Long term Effect on

pipework

buried

1-Find the maximum velocity values over the Time

2- Compare the maximum velocity to the guideline value described on
the Norm DIN 4150.

3-Display if the result is OK or not (guideline respected or not)

Velocity Frequency

Get the signal frequency (FFT + windowing)

Maximum velocity (mm/s)

BeanScape Property

Short term Effect on

pipework

buried

1-Find the maximum velocity values over the Time

2- Compare the maximum velocity to the guideline value described on
the Norm DIN 4150.

3-Display if the result is OK or not (guideline respected or not)

Short term vibration

evaluation

effect

1-find the maximum velocity value over the time.
2-Determine the significant frequency (use the FFT + windowing).

3-compare the maximum velocity to the guideline value described on the
Norm DIN 4150

5-Display if the result is OK or not (guideline respected or not)
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B Enable Velocity Log file: check to enable Velocity data to be stored in the log folder.

v g e s e

» ThisPC » Local Disk (C:) » log_beanscape » Folder 5C313E0BASATO000

Name Date modified Type

FFT 13-Feb-19 14:43 File folder
TX Folder 13-Feb-19 1458 File folder

Velocity 13-Feb-19 14:58 File folder
[E1 5C313FNRAGATINNN WireleccNetwhkinfn 13-Feh-19 14:58 Text Nocument

*
INIS

Velocity_RealTime_Ch_X_MAC_ID__0_x_FABS5EDDAT4BO000_6_12_2019_10_48_00_AM
Velocity_RealTime_Ch_¥_MAC_ID__0_x_F4BSSEDDA14B0000_6_12_2019_10_48_D0_AM
Velocity_RealTime_Ch_Z_MAC_ID__0_x_FABSSEDDAT4BO000_6_12_2019_10_48_00_AM

Figure 166: Velocity Log Folder/Files

B Enable PPV Log file

g e e

» ThisPC » Local Disk (C:) » log_beanscape » Folder 5C313E06ASATO000

Mame Date modified Type

2 FFT 13-Feb-19 14:43 File folder
TX Folder 13-Feb-19 14:58 File folder

Velocity 13-Feb-19 14:58 File folder

INIS # 5] 50313F0RAGATONNN WirelessMetwkinfn 13-Feh-10 14:58 Text Darument

PPV_RealTime_Ch_X_MAC_ID__0_x_F4BSSEDDA14B0OD00_6_12_2019_10_48_D0_AM
PPV_RealTime Ch_¥Y_MAC_ID__ 0 _x FABSSEDDAT4BO000 6 12_2018_10_48 D0_AM
PPV_RealTime_Ch_Z_MAC_ID__0_x_F4BSSEDDA14B0O000_6_12_2019_10_48_D0_AM

Figure 167: PPV Log Folder/Files

[ @ : Velocity Advanced Configuration
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Velocity Configuration

O By FFT O By Filter
o
Streaming Mode  SET Mode

Rectangular = @

Highpass
Bandpass
Current Velocity Corfiguration e Vet

Pairts Used sign Method .
Number of points{Streaming) IR |Chebyshev type | 3
(Streaming mods) FIR [Eoureple 7]

Mod : SR Minimam Order

Specfy Order

stopt | passt Foass2 Fstopz

Figure 168: Velocity Advanced Confiquration

By default, the Velocity is configured “By Zero Crossing”, to edit the Velocity settings user must select “By FFT” or
“By Filter”.

Velocity Configuration

- By FFT: By selecting this option, the user will setup the Velocity basing on customized FFT settings.

o Auto: If Auto is selected, The Velocity calculation will activate FFT Auto mode Settings

® By FFT
FFT

@Fu.rtn

Window Type : |Hec1angular

Algarthm : |Estimate

Zero Padding :

o Manual: Once switched to Manual, the user must configure the FFT settings manually
(Window Type, Algorithm & Zero Padding).
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By clicking on Import the Configuration will import the FFT current settings, already
configured on the FFT frame.

@® By FFT
FFT

@ Manual

Window Type : |Hedangular Ii"
Algorithm |E51imate Ii"
Zero Padding : ]

.

eTO save all settings Press Validate. The new settings should be displayed on the Left side of the
Window.

Beanair GmbH “Rethinking sensing technology” 183




BeanDevice® Wilow® User Manual Wilow® wireless sensors

O By Filter
Streaming Mode  SET Mode

i) Mar 13

Highpass
Bandpass

IR [Chebyshev_type_| =
FIR [Equi |

Velocity Configuration
Minimum Of

Specify Org
o Velocity Configuration saved Successfully
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- By Filter: By selecting this option, the user will setup the Velocity basing on the Software Filter.

The Software filter is available for Streaming and S.E.T Mode.

(® By Filter

Streaming Mode  SET Mode
Fitter

A e

o Auto: If Auto is selected, Velocity Automatic filter will be configured

(@ By Filter (O By Zero Crossing

Streaming Mode  SET Mode
Filter
(@ Ato Fiters Profile : |« Empty> QO 0 4T
Response Type Frequency Specification Magnitude Specification
Highpass Units : Hz Units : a2
Bandpass Fs - 2000
Design Method Fstop1: 0.1 Astopl: B0
IR [Chebyshev_type_| = .
AR (B Fpassl: 25 Ppass: |01
uiripple
Fpass2 : Astop2: 60
Fitter Order

Minimum Order Fstop2
Specify Order

Filter Name :

Fiter Specification

#Mag. (dB)

!
T

Astnp2

FS‘tDp'] Fpass1 FpassQ Fs10p2

o Manual: Once switched to Manual, the user must configure manually the Filter

settings.

«* Response Type: User should specify if the Response is Highpass or Bandpass

Response Type
(® Highpass
() Bandpass
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Design Method: User should Select the nature of the Filter between IIR or FIR
From the List of every filter, user have to specify the method of the Filter:

IIR: Chebyshev_type_l, Chebyshev_type_Il or Butterworth
FIR: Equiripple, Generalized_Equiripple or Kaiser_Window

eThe Frequency Specification and The Magnitude Specification
will be modified according the selected Design Method

Filter Order: If the user is using IIR Design Method, Minimum Order will be
selected automatically.
If the FIR Design Method is selected, user must Specify Order.

Frequency Specification: Is a customizable frame according to the Design
Method.

Magnitude Specification: Is a customizable frame according to the Design
Method.

Filter Profile: User can save a specific Configuration and re-use it later.

e Nane A

Validate the selected Filter

List of saved Filter

f?

2

Magnitude ffication

Delete the selected Filter Delete ALL saved Filters
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R/
0.0

Filter Specification: Is a Graphical Display of the Filter Specification depends
on the user settings.

[HE

Mag. (dB)

Fs10p Fpass

To save all settings Press Validate. The new settings should be displayed on the Left side of the
Window.

@® By Filter

Streaming Mode  SET Mode:
Fiter

Rectangular o Manual
Estimate Response Type
@ Highpass
O Bandpass
Cument Velocity Configuration Desi
Points Used ign Method
Number of points(Streaming) @ IR Chebyshev_type_ll
(Streaming mode) Q FIR |Equiripple
L Fiter Order
Streaming |
) @ Minimum Order
ede - N : Specty Order
Sampling Rate : He i : | - ‘
Response Type : I Velocity Configuration frer Name : B
Design Method . . Filter Speci
e | o Velocity Config
Fstop :
Fpass :
Fpass2:

Fstop2 : Mz . Hz

a
-

saved Suc

Hz

Hz

Astop :
Apass :
Astop2 :

e
stop Fpass Faf2 ( z)
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10.3.3 IR Sofltware Filter

B Enable IIR Filter: Check to enable IIR filter

Software Rlters
Enable IIR Fitter

It is important to notice that the IIR filter may cause Amplitude attenuation.

It is important to notice if the signal is not high enough applying IIR filters may eliminate the entire
signal

10.3.4 Number of Points (Streaming)

Mumber of paints(Streaming)

3 e 3
The number of the cument point I:I

By default, the Number of Points is configured to be set automatically as Sampling Rate / 0.1 (SR/0.1).
By moving to the Manual settings, user must choose a value between 128 and 32768.

Mumber of points({Streaming)

Manual 128 = n
The number of the curent poirt I:I

It is important to notice that larger Number of Points provide higher spectral resolution but take
longer to compute.

x: FFT Spectral Resolution Converter is simulation tool which will estimate the FFT Spectral Resolution
regarding the Sampling Rate and the Number of Points.
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FFT Spectral Resclution Converter.

Sampling Rate A= Mumber of points(Streaming) ectral Resolution  ~=

2000 |, |40% 3 - 043308125

The frequency resolution of each spectral line is equal to the Sampling Rate divided by the Number of Points. For
instance, for example, if the Number of Points is 4096 and the Sampling Rate is 2000, the resolution of each spectral
line will be:

2000/4096 = 0.48828125

The Number of Points should be equal or higher than the Samplig Rate (Acquisition time at least = 1
second)

It is important to notice that larger Number of Points provide higher spectral resolution but take
longer to compute.
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10.4 DATE CONVERSION

Data downloaded from the data logger are organized in a system well optimized to minimize non-important data
and leave maximum storage space for measurement values, hence using indexation to refer to measurement

timing.
To make these files more readable we use this data conversion tool.
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"E Transmit_Streaming_Ch_Z_MAC_[D__0_x 00153D00000CE454_2

| DataConversion_MAC_ID_0 x_00158D00000CE454 CH_22

File Edit Format View Help

File Edt Format View Help

Beansensor ax-3D

Mac Id : 00158D00000CE4S4
Network Id : 0003

Pan Id : 3905
Sensor Id : 2
sensor Label : ch_z
Ratio : 1

offset : 0

unit : g

Date : 10/07/2017 10:32:47

pata acquisition cycle : 10
pata_acquisition duration :
sampling rate : 100

cut off fregquency :

Original file

Network Id
Pan Id :

Ratio : 1

offset : 0
unit
pate

sensor Id :
sensar Label

Beansensor AxX-3D
Mac Id : 00158D00000CE454

i 0003

3905

2
: ch_z

100

-

0707/ Z0L7
10,/07/2017
h0,/07/2017
10/07/2017
10,/07/2017
10,/07/2017
h0,/07/2017
10,/07/2017
10,/07/2017
10,/07/2017
10,/07/2017
H0,/07 /2017
10,/07/2017
10,/07/2017
10,/07/2017
h0,/07/2017
10/07,/2017
10,/07/2017
10,/07/2017
h0,/07/2017
10/07,/2017
10,/07/2017
10/07/2017
h0,/07/2017
10,/07/2017
10,/07/2017

10:32:47.020

10:32:47.030);
10:232:47.040);
10:32:47.050);

10:32:47.060

10:32:47.070(;
10:32:47.080(;
10:32:47.080(;
10:32:47.100(;

10:32:47.110

10:32:47.120|(;
10:32:47.130);
10:32:47.140);

10:32:47.150

10:32:47.160|(;
10:32:47.170);
10:32:47.180);

10:32:47.190

10:32:47.200);
10:32:47.210);
10:32:47.220);

10:32:47.230

10:32:47.240(;
10:32:47.250/;

: %0}0?}201? 10:32:47
pata acquisition cycle
pata_acquisition duration : nNa
sampling rate :
cut off frequency :

Datei Measure

10732747, 0001,
10:32:47.010);

10

-0.03017
-0.02981
-0.02855
-0.03047
-0.03084
-0.02892
-0.0301

-0.02936
-0.03002
-0.02944
-0.02892
-0.02885
-0.02892
-0.02944
-0.0301

-0.02907
-0.03032
-0.02981
-0.02988
-0.0304

-0.02973
-0.02855
-0.03054
-0.0287

-0.02899
-0.02832

Converted
file

Figure 169: Date Conversion

e To use the Date Conversion, go to Tools and select Date Conversion
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Tools | Off. Data Analysis  BeanDevice

Bean5cape® Configuration

Alarm window

Wifi Metwork Settings
Export/lmport user settings
SNTP Client Configuration
Alarm Management
Offline Graph

Date conversion

MCTT Configuration

Figure 170: Date conversion option on BeanScape®

0 Date conversion

Select Log Files

——

N*  Pards File N

| Start converting | | Reset all the interface

Browse files from Log folder |

Figure 171: Date conversion window

e Click on browse and import streaming file containing the logged measurement.
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|

0 Date conversion

The generated files will be saved in C:Vlog beanscape\Converfed File Folder\

o Open
“ v D, <« log_beanscape » Folder FAB25E00A4D00000 » TX Folder v O Search TX Folder

Organize v MNew folder B==

~

~ Name Date modified Type

& Quick access .
I Deskiop + Transmit_S.E.T_Ch_X_MAC_ID__0 x F4B3.. 12-Feb-19%43 Text Document

Transmit_S.E.T_Ch_X_MAC_ID__ 0 x F4BE.. 12-Feb-19 %349 Text Document
¥ Dovnloads Transmit_S.ET_Ch_X_MAC_ID__0_x_F4BS.. 12-Feb-12 8.42 Text Document
5 BEANAIRTUI # Transmit_S.E.T_Ch_X_ MAC_ID__0 x F4BS.. 12-Feb-123:350 Text Document
B log_beanscap # Transmit_S.E.T_Ch_X_MAC_ID__0 x F4BE.. 12-Feb-19 350 Text Document

D, All Transmit_S.ET_Ch_X MAC_ID__0_x F4B&.. 12-Feb-199:50 Text Document
D‘ FEB Transmit_S.E.T_Ch_X_MAC_ID__0 x F4BE.. 12-Feb-19 350 Text Document
D‘ JANV Transmit S.ET_Ch X MAC ID_ 0 x F4BE.. 12-Feb-19 350 Text Document
Transmit_S.ET_Ch_X_MAC_ID__0x F4BE.. 12-Feb-193:50 Text Document
Transmit S.ET_Ch X MAC ID_ 0 x F4BE.. 12-Feb-19 350 Text Document
f@ OneDrive Transmit_S.E.T_Ch_¥_MAC_ID__0 x F4B&.. 12-Feb-19 %50 Text Document

O This PC Transmit_S.E.T_Ch_¥_MAC_ID__0__F4B3.. 12-Feb-19%:350 Text Document
— L A =] Transmit SET Ch X MAC ID 0 x F4B8.. 12-Feb-199:50 Text Document

|| TX Folder

File name: | Transmit_S.E.T_Ch_X_MAC_ID__0_x_FAB35E00A4D00D00_12_Feb_19, v\ |Log files (*.bxt)

| Open

Figure 172: Importing files into data conversion window

e Qverview of the selected files

e Date conversion

1 Files Selecte:

The generated files will be saved in C-\log_beanscape\Converted File Folder\

N®  Pars File Name
1 1 Transmit_S.E.T_Ch_X_MAC_ID__ 0 x_F4B85E00A4D00000_12_Feb_19 |

Figure 173: Overview of a selected file on Data conversion window
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e Select the converted file to view or go to your log directory and you will find all the converted
filesin a new generated folder named Converted File Folder

I » Computer » OS(C) » log beanscape » Converted File Folder »
m— e —— — — o — — —

v Include in bbrary v Share with v Bum New folder
N

Name

MAC_ID_00158D00000CELSH
MAC_ID_00158D0000IE04 AR

Figure 174: Converted file folder

10.5 OFFLINE GRAPH

Offline graph permit user to read previously recorded measurement. To use this option, go to Tools and select
Offline Graph.

Tools | Off. Data Analysis  BeanDevice

pe
rver
[ BeanScape® Configuration

= 0- Alarm window

Ch_X Wifi Metwork Settings
Ch_Y

Ch z Export/Import user settings

SMTP Client Configuration
Alarm Management

|@ Offline Graph
Date conversion

MOTT Cenfiguration

Figure 175: Offline graph option on BeanScape®

@ Offline graph
Select Log Fies

® Grd
O Overaid (Time)

O Oveaid (Fequency) | tunver gapn ]

Punt Save o PNG Copy to Clipboard | <» Extends Zoom | i Z«
|

10.0000
9.0000
8.0000
7.0000

6.0000

00:00 Feb 12

Figure 176: Offline graph window
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Graph Options

. Offline graph
Select Log Files

Start converting

Graph
Grid

Browse files from Log folder I—\—> 8 Overlaid (Time)
O Overaid (Frequency) BT T

Reset all the interface

Figure 177: Offline graph window's options

Select Log Files
Graph
@ Gid
O Overlaid (Time)
() Owveraid (Frequency)

Off. Data AnalysisGraph

B—
i

L I
I

Luthidt [T
U
LA

S Feb 19 2012 42Feb 192012 09:4943Feb 192012 09:49:44 Feb 192012

vl A A p"-“.-‘l"‘“'*h"'d'-"“

|I|| ety v

p Feb 192012 40 Feb 19 2012

Figure 178: Offline displayed graph

Browse file or different files and then click view or select one file to show the graph, or you can choose to view all

charts.
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Data AnalysisGraph

Previous Page size

Transmit_Streaming_Ch_Y_MAC_ID__0_x / MDSY&QJEBBBBBDD 2017-10-26_15-04-17

52017 15:04:

|]|_.~.u._.w,w_br _‘_mu.m-«..mumwm

Beanair GmbH
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Page 1/1
Transmit_Streaming_Ch_X_MAC_ID__0_x_A4D57843E0000000_2017-10:26_15-04-17

Transmit_Streaming_Ch_Z_MAC_ID___0_x_A4D57843E0000000_2017-10-26_14-57-31 Transmit_Streaming_Ch_Z_MAC_ID___0_x_A4D57843E0000000_2017-10-26_15-04-17

Figure 179: Gird display of graphs
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11.SNTP CLIENT

SNTP refers to Simple Network Time Protocol. This function could be used to query a Network Time Protocol (NTP)

server and give the time drift of the computer clock relative to the server clock.

e Set “UpdatelocalDate Time” to True to synchronize the Time with The Computer hosting the BeanScape®

-

gl SMTPClient

SNTP Client Settings

4 Actions
UpdateLocalDateTime WL
4 Connection =

> RemoteSMNTPServer |False

Timeout
WersionMumber

JUog
Version3

UpdatelLocal Date Time

time calculated by quenying the server.

Whether to update the local date and time to the date and

Display Mow

Cument UTC Cffset: 01:00:00

Action / Property

Queny Sucesded:

IP endpoint:

Leap indicator:

Wersion number:

Mode:

Stratum:

Pall interval (seconds):
Precision (seconds):
Root delay [zeconds):
Root dispersion (seconds):
Reference identifier:
Reference date & time:
Criginate date &time:
Receive date & time:
Transmit date & time:
Destination date & time:

= e« s

Result / Data

time nist. gowv:123
2162250175123
Mo waming

Version 3 {IPv4 only)
Server

1, Primary reference (g.g. radio clock)

1
1,86264514923096E09

1]

1]

MIST dialup modem service
23/05/2016 16:37.20 256
23/09/2016 06:38.03 227
23/08/2016 16:38.04 700
23/09/2016 16:38:04.700
23/05/2016 16:38.04 700

N rndnans

Figure 180: SNTP Client configuration

e Press Query Server to update the clock of your computer based on network clock

-
ol

SNTPClient

SNTP Client Settings

4 Actions
UpdatelocalDate Time  True
4 Connection
Remate SNTP Server
Timeout
Wersion Mumber

time nist .gov:123
5000
Version3

Updatelocal Date Time
‘Whether to update the local date and time to the date and
time calculated by querying the server.

Display Now

Cumrent UTC Offset: 01.00.00

Action / Property

Guery Suceeded:

IP endpoirt:

Leap indicator:

Version number:

Mode:

Stratum:

Pall interval (zeconds):
Precision (seconds):
Root delay (zeconds):
Root dispersion (seconds):
Reference idertifier:
Reference date & time:
Criginate date & time:
Receive date & time:
Transmit date & time:
Degtination date & time:

(= I N [

Result / Data

time nist.gov: 123
128.138.141.172:123
No waming

Version 3 {IPv4 anly)
Server

1, Primary reference (e.g. radio clock)

8152
1.86264514923096E-09
0,0002441

0.0004882

NIST

23/09/2016 16:38:26.0
23/09/2016 16:39:59.300
23/09/2016 16:33:59.505
23/09/2016 16:39:59. 505
23/09/2016 16:39:59. 505

nrannnn-

Figure 181: SNTP Client configuration
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e You can display also the current server time by clicking on Display Now

gl SNTPClient _

SNTP Cliert Settings
4 Actions
UpdatelocalDate Time  True Query Suceeded: time nist.gov:123
4 Connection IP endpaint: 128.138.141.172:123
RemoteSNTPServer  time nist gov-123 Leap indicator: No waming
Timeout L Wersion number: Version 3 (IPv4 only)
VersionMumber Version3 Mode: Server
Stratum: 1, Primary reference (e g. radio clock)

,
Current Date & Time u

Action / Property Result / Data

UpdatelLocal Date Time
Whether to update the local date and time to the date and
time calculated by querying the server.

& The real local date and time is:

el 23/09/2016 17:41:12

Display Now

Cumrent UTC Offset; 01:00:00

Figure 182: SNTP Client configuration

e Asanexample, we are using the following settings for the SNTP server:

Actions

UpdatelocalDate Time True

Connection

RemoteSNTPServer  time nist_.gov:123
HostMNameOrAddre: time nist.gov
Port 123

Timeout 5000

VersionMNumber Version3

Figure 183: Example of SNTP server configuration

See “Configuring SNTP client” YouTube video
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12.ALARM MANAGEMENT

Alarm management is a functionality used to setup SMTP configuration and to manage what to send (reports and
log files) and to which email address when alarms occurs.

The alarm management window is essentially made up of three tabs, one for configuring the DAQ Alarm, System
Alarm and Structure Configuration

- BeanScape
File  Server | Tools | Off. Data Analysis  BeanDevice

BeanScape® Configuration

Alarm window

Wifi Network Settings
Export/Import user settings
SNTP Client Configuration

Alarm Management
Offline Graph

®
o

Date conversion

MOTT Configuration

Figure 184: Alarm Management menu

. Alarm Management
DAQ Mlam  System Alamm  Structure Configuration
DAQ Alarm configuration
Enable Motification by email

From : |address@mail.abc
- | Select window Sound

[] Enable pop-up window

To: |
To: |

Smitp Server |5|T|tp ‘mail.abg|

User Name |abc5@mail.abc

Password |o.o..ooo.o..o.

Maix Email per minute 2 EI

| SMTP Test |

Email Alarm for Streaming with Event-Trigger mode SMTP DAQ

Send FFT Report by emai [ Enable Smtp DAG
Send DIN Report by email
Send FFT Log file by email

Figure 185: Alarm Management window
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12.1 DAQALARM

In DAQ alarm, we setup the SMTP account for the measurement alarm notifications.

First, by checking Enable Notification by email and entering account credentials properly:

Enable Motification by email
From : |address@mai|.abc
To: |
To . |
To . |

Smtp Server |srntp_mail.abc

User Name |abcs @mail.abc

Passward |--------------

Max Email per minute 2

SMTF Test

Figure 186: Alarm management: email setting

Chose the maximum number of emails allowed to be sent to your email address per minute.

Field Description

From Enter the email address sending the alarm notification

To Enter the receiver address for alarm notification

SMTP server Enter your Outgoing SMTP server

Port Enter your port Number for your outgoing SMTP server

User name Enter your full email address

Password Enter the password of your email account

In order to check if your account is well configured, validate then send a test email by clicking on SMTP Test, a
test email will be received at your email inbox.

This email is sent by the Beanscape® Software To test your SMTP Config
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To enable BeanScape® Wilow® to send notifications when alarm threshold is reached check enable SMTP DAQ and
validate.

SMTP DAQ
Enable Smtp DA

]

For Streaming with event —trigger mode, you can select what you want to receive in the Alarm email, by checking
from this list below:

Email Alarm for Streaming with Event-Trigger mode
Send FFT Report by email
Send DIN Report by email
Send FFT Log file by email
Send velocity Log file by email

Figure 187: Email alarm for Streaming and S.E.T mode frame

You can also enable pop-up window by checking Enable pop-up window and select your window sound here:

Enzble pop-up window

Select window Sound ' (i ] DAQ Alarm XX

Mew Streaming alarm Cccurred in device:
FABESED0A4760000

Figure 188: enabling pop-up window

12.2 SYSTEM ALARM

Same as the DAQ Alarm tab, the System Alarm tab contains SMTP configuration in order to receive notification
on system status:

Alarm Management
DAQ Mam  System Alam  Structure Configuration
System Alarm configuration
[ ] Enable Notification by email
From : host@host.com

Figure 189: System Alarm tab
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In System alarm, we setup the SMTP account for alarm in case the internal temperature of the BeanDevice®
exceeded the predefined working temperature.

Alarm configuration for internal Temperature
Intemal Max temp 60 =C

Intemal Min temp 20 =c

Figure 190: system alarm settings

You can also choose to receive the system log file in case of a system alarm, by checking this checkbox.

Mzx Email per minute =

[ Send System Log file

See « Alarm by email » Youtube video

12.3 STRUCTURE CONFIGURATION

Structure Configuration tab is used to select the Building type and the pipe material that should be displayed on
the DIN Report and the Velocity Log file.
You can select 3 Building types from the list: Commercial, Dwellings and Non_Classified.

For the Pipe material, the list contains: Steel, Clay Concrete and Masonry Plastic.

. Alarm Management

DAQ Alamm  System Alam  Structure Configuration | Building type :

Pi ial -
Structure Configuration 'pe matenia Dwellings
Non_Classified

Building type : _Cormmemia!
Pipe material : | ]
: ] ) Building type :

Pipe material -

Clay Concrete
Masonry, Plastic
Reast ™

Figure 191: DIN 4150-3 Configuration
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13. MAINTENANCE & SUPERVISION (FOR EXPERIENCED USER)

This section allows to an experienced user to configure correctly the Wireless Sensor Networks.

13.1 RESTORING FACTORY SETTINGS

If desired, the user can perform a Network context deletion. It allows to restore default parameters on
the BeanDevice® :

BeanDevice® WilLow?® version

AX-3DS HI-INC

Parameter

Power Mode

Data Acquisition duty
cycle

Acquisition duration
time

Sampling rate

o
P

Data Acquisition mode LowDutyCycle

C s Threshold 2, 10, 13
2, 10, 13
-2, -10, -13
-2, -10, -13

Anti-aliasing Filter / 100 Hz
cut-off frequency

To restore these defaults parameters, you must perform a Network context deletion. The “Network” non-
contact button is outside the product. Hold the magnet on the button network ("Network") for more
than 2 seconds.

-
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“Network” Reed non-
contact button

13.2 EXTENDING BATTERY LIFE

The battery autonomy depends on several parameters:
v" The environment where the BeanDevice® WiLow® is deployed

v’ Data acquisition mode which is configured
The table below presents the BeanDevice® WiLow® current consumption during radio TX or during sleep

phase:

Current consumption during radio TX at Current consumption in sleep phase at 25°C,
25°C, powered by a battery of 3.6V powered by a battery of 3.6V

250-280 mA <100 uA

The following table gives you a list of recommendations in order to extend the battery autonomy of
your BeanDevice® Wilow®:

Influence factors on Observations Recommendations
battery lifetime
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13.3 OVER-THE-AIR CONFIGURATION (OTAC) PARAMETERS BACKED UP ON FLASH

The BeanDevice® WiLow® integrates an internal flash memory used for backing up OTAC (Over-the-air
configuration) parameters.

This memory is organized into several levels:
Level 1 ¢ End-user parameters
Level 2 e Sensor calibration coefficients
Level 3 e Network maintenance (only fo experts)

Level 4 ¢ Battery/Primary cell calibration

13.3.1 Level 1: End-user OTAC parameters

The following table presents all the defaults configuration parameters:

BeanDevice® WiLow® version

Parameter HI-INC

Data Acquisition
duty cycle

Acquisition duration
time

Sampling rate

Data Acquisition LowDutyCycle LowDutyCycle LowDutyCycle
mode

Alarms Threshold High level: 2g or 10g | High level: 15° or 30° | High level: 2g

Low level :-2g or -10g |Low level: -15° or - Low level :-2g
30°

Table 9: End-user OTAC parameters
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To restore these defaults parameters, you must perform a Network context deletion.

The “Network” non-contact button is outside the product. Hold the magnet on the button network

("Network") for more than 2 seconds.

PR onvevice” W N

" WIFI Shock Sensor

N

Network Reed Button

Figure 192: Network Reed button position

e Level 2, 3 & 4 of Configuration parameters are not affected by network context deletion (by
hardware or software)

13.3.2 Level 2: Sensor calibration parameters

The table below presents the sensor calibration parameters depending on BeanDevice® version:

BeanDevice® WilLow® Version

Parameter

Sensor gain

Sensor offset
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13.4 NETWORK DIAGNOSTIC FROM YOUR BEANSCAPE® WILOW® SOFTWARE

The BeanScape® provides network diagnostic information which is described in this chapter.

13.4.1 Displaying Network information

Launch your BeanScape® WiLow® application

Select your BeanDevice® WiLow® profile, a new tab “BeanDevice®" will appear in your BeanScape®
toolbar;

Click on this tab, and then click on "View History Network”.

- sersore

File Server Tools | BeanDev Help

Enable measure

Disable measure log

Reset measure memory cache for all the sens
ireless Metwork Information

S50

i INC_X MQTT
[l INCLY
=M MAC_ID : Dx A4D57843DEFADOCD

- Ch_2Z

geansycape
AT b

File Server Tools m Help
€H &A@ @ Enable measure log

=W JMAC 1D 0xFaBet Disable measure log

Reset measure memory cache for all the sensors

Display Wireless Network Information
SSD
MQTT

(1)

1§

§Ill

_ 9 Q9
§|§Iol_<lxlN

ID : 0x A4D57843DEFADO00
z

.
ek
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13.4.1.1 Packet Error Rate

Packet error rate (PER) is the number packet errors divided by the total number of transferred packet
during a studied time interval. PER is a unit less performance measure, often expressed as a percentage
number.

13.4.1.2 LQI (Link Quality Indicator)

LQl (Link Quality Indicator) represents the radio signal quality in your Environment. It is possible that LQI
is low due to EMC interference or metal presence in the environment.

If you encounter such problems, several solutions are proposed to increase your LQl:

v Try to configure your receiver antenna and your transmitter antenna on the same antenna
pattern (cf. the Beam with of your antenna)

v Use a high gain antenna (in outdoor use only) for a better RF Link Budget

v" Mount your BeanDevice® Wilow® or WIFI AP/Repeater on a top of a mast or a building.

For further information, read the application note on “How to extend your wireless
range?”

13.4.1.3 Internal temperature monitoring

An internal temperature sensor is used for onboard & battery temperature monitoring

13.4.1.4 Battery charge monitoring

Battery charge is based on current accumulation. The BeanDevice® Wilow® integrates a current
accumulator circuit which facilitates remaining capacity estimation by tracking the net current flow
into and out of the battery. Current flow into the battery increments the current accumulator while
current flow out of the battery decrements it.

Voltage measurement corresponds to battery voltage.

13.4.2 Scrolling menu « BeanDevice® »

The BeanDevice® scrolling menu provides access to additional features: like the multi-graph mode (display
of multiple windows on a graph measuring the same screen), deleting graphs displayed and the activation
/ deactivation of logging measurements.

To access to this scrolling menu, click on the sensor attached to your BeanDevice®. You will then see the
BeanDevice® scrolling menu appearing.
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File Server Tools BeanDevice Help File ~Server Tools BeanSensor Help
H&de 9 " ! P
= MAC_ID : 0x F4B25E00A4DO0000 | &8 MAC_ID : Ox F4BBSED0A4DO0000
P -~
o Ch

i~ Ch_Z
L O X

[ e ChY

-8 MAC_ID : 0x A4D57843DE580000
- INC_X

By clicking on the scrolling menu « BeanSensor », you can access to the following features:

13.4.2.1 Disable/Enable log

All the data received on the BeanScape® are stored in a log file in CSV format.

This feature allows you to enable / disable data logging on your log file.

AP —
File  Server Tools | BeanSensor | Help
d & @ | Disablelog
-8 MAC_ID : 0x F4B85 Buffer Reset
5 . Open the graph in a new window
E W ChY
= MAC_ID : 0x A4D57843DE580000
. INC_X¥
Ll INC Y

Beanair GmbH “Rethinking sensing technology” 209




BeanDevice® Wilow® User Manual Wilow® wireless sensors

BeanScape

File  Server Tools | BeanSensor | Help
| & @ |  Enablelog

=-# MAC_ID : 0x F4B8S Buffer Reset
: Open the graph in a new window

(=l i MAL IF]_' M A4NARTAAANFFAMN

For further information about CSV log file, please read the BeanScape® user manual.

13.4.2.2 Buffer reset

This function clears the graphical display concerning recorded measurements of your sensor. The data
stored in a log are not affected by this function.

By clicking on « Buffer reset », a second window appears asking you to confirm your choice:

B VYes, you accept to delete the whole measure data of this BeanSensor

B No, don’t delete the whole measure data of this BeanSensor

o BeanSca
File  Server Tools | BeanSensor | Help
| @& fror Dizable log

-8 MAC_ID : Ox F4B8E Buffer Reset
Open the graph in a new window
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o BeanScape
File Sever Tools FFT  DIN  BeanSensor Help
e

W MAC_ID : 0x D0158D00DDDAES6D Sensor profile Custom display | Notes [ Configuration | calibration | Log corfig

i ChmA 0

M Genera lcmaton Logtioname ot TSNS RENT

W o2 Tye: TGN Coco DTN o | oo

i ChmA3 Log enabled

# MAC_ID : 0x 00158D00000ED4AC Rt I Preproc. . [ - 9 Enaie

: ] Logfiename ato.

! Lol

- hZ Techrology - ENEETTRNN

] MACJI_J : 0x 00158D00000E03CS Mesurement data

' Swe: [ on ]

ol Ch_Temp_0 Val D:

W MAC_ID : 0x 00158D00000E047D see N C-- EEEETEETE

Measure 0,0008 mA
Measure data deletion from the

"“ Are you sure you want delete the whole measure data of this
&Y Beansensor

i Chz

R
W
il

-0.0010
10:00:00 mars

Server status : Started

13.4.2.3 Open the graph in a new window

By clicking on “Open the graph in a new window”, you can open a graph corresponding to your sensor.

You can easily open several graphs in a window.

5
W 1d: 0x 3 0x00158D00000AES60, Label: Ch_mA 3 EIEI—J W Id: 0 x 2 0x 00158D00000AES60, Label: Ch_mA_2

PNG] |Copy to Clipboard| [ <» Extends Zoom |

Mode LowDutyCycle

i o e v N L RN |

The multi-graph mode requires a lot of resources on your computer, it is recommended to
install the BeanScape® software on a powerful computer.
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14. TROUBLESHOOTING

v' Why the BeanDevice® WiLow® LEDS are not activated?

If there is no wireless network activity, the led will be inactive. Make sure you have powered your
BeanDevice® with a charged battery.

v' What should I do if interference is present on the radio channel?

Choose an appropriate WiFi radio channel.

v' Why the BeanDevice® WiLow® does not provide the right measurement value?

» Check if your sensor channel is activated on your BeanScape® interface (ON
Position)?;

Check if your BeanDevice® is powered up;

Check your LQI quality, if your LQl is under 50-60. You must change your antenna
position, or your product position;

Check your data acquisition mode, maybe you have specified a data acquisition which
is too long ;

B Why the BeanDevice® WiLow® doesn’t respond when I try to configure it (Over-the-air-
configuration)?

v If your BeanDevice® WILO® operates with sleep power mode, the RF Hardware
operates also with a sleep power mode. Therefore your BeanDevice® WILO will not
receive in real-time the OTAC configuration;

Check the LQI (Link Quality Indicator) value, if this value is under 80, the over-the-air
configuration will not be easy. Try to decrease the wireless range between the
BeanDevice® WILO® and the WIFI Access Point or WIFI Repeater .

B Why do | have too much noise on my sensor signal ?

v" Check your external power supply quality

B  Why I see 1g on the axis pointing to the ground ?

v Accelerometers are devices that measure acceleration, which is the rate of change of the
velocity of an object. They measure in meters per second squared (m/s2) or in G-forces (g).
A single G-force for us here on planet Earth is equivalent to 9.8 m/s2 = 1g.
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v" The gravitational force has three vector components, in X, Y & Z directions, the accelerometer
should read 1g on the Z axis (Z axis is pointed to the ground), it's usual to view 1g on this axis

as it's the gravity. Our sensors are MEMS based and are working between DC to 800Hz . It's a
normal behavior.
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15. APPENDICES

15.1 FFT WINDOW GRAPH ON MATLAB

The following graphs represent the graphical display of each window function on MatLab:

? Figure 1: Window Visualization Tool |E@@
File Edit View Insert Tools Window Help 3
@R K OTXNN\N a< s BN

Window Viewer
Time domain

Magnitude (dB)

i

10 20 30 40 50 60 E } 06 08
Samples (x = radisample)
Leakage Factor: 9.14 % Relative sidelobe attenuation: -13.3 dB Mainiobe width (-3dB). 0.027344

Figure 193: Rectanqular Window Graph on MatLab

E Figure 1: Window Visualization Taal
File Edit View Insert Tools Window Help
NDNEERS S IR IEIL

Wincowe Yiewer

Time domain

1=
=

Amplitude
=
o

=
d
Magnitude (dB)

=100
10 20 ki 40 50 60 (1] 02 04 06 08

Samples Nomnalized Frequency (=« rad/sample}
Leskage Factar, 0,03 % Relative sidelobe sttenustion: -42.5 dB Mzinloke wicth (-3cB): 0039053

Figure 194: Haomming Window Graph on MatLab
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zl Figure 1: Window Visualization Toal

File Edit View Inset Tools Window Help
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Figure 195: Hann Window Graph on MatLab

e
&) Figure 1: Window Visualization Tool
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Figure 196: Blackman Window Graph on MatLab
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T Frgure 1: Window Visualzation Toal
File Edit View Insert Tools Window Help
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Figure 197: Blackman-Harris Window Graph on MatLab

E Figure 1: Window Visualzation Tool
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Figure 198: Gaussian Window Graph on MatlLab
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E Figure 1: Window Visualization Toal
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Figure 199: Kaiser Window Graph on MatLab

_7_‘ Figure 1: Windaw Visualization Tool
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Figure 200: Taylor Window Graph on MatLab

Beanair GmbH “Rethinking sensing technology” 217




BeanDevice® Wilow® User Manual Wilow® wireless sensors

E Figure 1: Window Visualzation Toal
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Figure 201: Triangular Window Graph on MatLab

El Figure 1: Window Visualization Toal
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Figure 202: Flat Top Window Graph on MatLab
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zl Figure 1: Window Visualization Tool
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Figure 203: Bartlett Window Graph on MatLab

3 Figure 1: Window Visualization Tool
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Figure 204: Bartlett-Hann Window Graph on MatLab
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