WALAB®T - Technica Brief

Technical Specs (subject to change)

1. Introduction

Walabot is a pogrammable 3D sensor that looksinto objects usig radio frequencytechnology that
breaksthrough known bariers, bringing highly sophisticated sensig capabilities to your fingertips.
Walabot usesan antema array to illuminate the areain front of it, andsense the returning signals.The
signals are poduced andrecorded byVYYR2401 A3S/stem-on-Chip integrated circuit. Thedata is
communicated to a host device using a USBnterfaae, whichisimplemented usng Cypresscontroller.
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Theleft picture showsthe backsile of the board, with the VYYR401 chip, the USB @ntroller andthe
micro-UB connectors. The right picture showsthe antenna array.This ste should be directed towards
the objedsyou want to sense.
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2. Features

Threedimensionalradio-frequencybased snsor
Usesanarray of linearly polarized troadband antemas

Frequencyrange:
Developer

0 3.3-10 GHZUS FCGnodel)
0 6.3-8 GHZEUCEmodel)

Starter
0 6.3-8GHz

Basedon VYR201 A3 System-on-Chip for signal production andrecording

CypressFX3 ontroller for USB communication and data pre-processing

Walabot interface connectors:

0 Micro-USB 2.0 for high-rate data communication. Ogtion to provide supply from USB.

o0 Sngle spply voltage 4.5-5.5v input for non-UB power applications.

2.1 Feature summary of Sarter, Creator and Developer models

Caability \ Model Walabot Stater Walabot Creator Walabot Developer
Physical

Number of antennas 3 15 18

Board size 72mm* 48 mm 72mm* 140 mm 72 mm* 140 mm
Exernal powering option No Yes Yes

Software APl cambilities

Basic AFunctions Yes Yes Yes

2D acquisition Yes Yes Yes

3D acquisition No Yes Yes

Multiport recorder (raw data) No No Yes

Software application cgpabilities

Breathihg detedion Yes Yes Yes
Objectdetection Yes Yes Yes

Short range imaging No No Yes
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3. Functionality

3.1 Overview

Walabot sersesthe environment by transmitting, receiving andrecording signals from multiple
antennas. The adband recordings from multiple transmit-receive antenna pdrs areanalyzedto
reconstruct athree dimensional image of the environment. Analysisof sequences of images alows
detecing changesin the environment. Walabot is capable of short-range imaging into dielecric
environments, suchasdrywall and concrete.
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This opensthe posshility to useWalabot for numerous use-cases:

In-room Imaging

In-wall imaging

Objectdetection, location and tracking
Change detection

Feed measuement

Motion sensing, suchasbreathing detection
Sensing of dieledric properties of materials

Same of these capabilities are povided within the software APl of Walabot.

3.2 Software API

WalabotSDKprovidesshared librariesvith a defined API. Inaddition, bindingcodeis provided for
java and C#JNI& plnvokeinterfaces).Developmentof an application forWalabot can bedone
either for Windows/Linuor for Android Programming languagesn be:

C# B/ C+ for windows
C++or Linux (future release)
Java/ G++for Android (future release)

TheAPIfunctions canbe grouped into following categories (subject to change):

General hitialization and configuration — common for all use-cases
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Sngle Target Location

Respiraibn and heartbeat monitoring
GeneraDaoppler speed measurement
RF maging

People presencemonitoring

TheAPlallows writing powerful and flexible applications easly. For example, high-level flow to get RF
image from the deviceis asfollows:

Initialize the device

Setthe input parameters—the arena dimension, resolution and medium dielectric constant.
Perform recording.

Getthe resuting 3D image.

For adiitional information regarding APl and sample code examplespleaserefer to
http://www.api.walabot.com/
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4, Block Diagram
Fgure 2 presentsa high level block diagram of the Walabot platform.
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5. Inter faces
Themodule maininterface is USB for communication and configuration.

51 USB Interface
Theonboard pUSB 2.0 connedor supports USE.0 in High-Soeed mode (480Mbit) and USB3.0 in Super-
Feed mode.

5.2 Powering options

TheWal&bot Developer and Credor have two pUSB connedors —one is usedfor datatransfer and
possbly powering the Walabot, and the other USBconnedor isfor power only. Selectyour power
source for Walabot using the jumper on the back side of Walabot board. Inthe figuresbelow you can
seethe jumper position for powering through the main (blue) or the auxiiary (green) USB port.
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Whenyou are at the point in your project whereyou would like to place the board in a casg, you will
need to experiment with the powering option and placethe jumper accordingly. Bydefault, the board
is onfigured to provide power usngthe main USBport.

Theexternal powering requires a5 Volt (+ - 10%)supply. Walabot consumes0.4-0.9 Ampere current,
deperding on application and operation profile.

6. Software Installation

Walabot software installation depends on the platform. You' | ale totiollow instructions specitcto
your OS .Chek on the Walabot site (http://www.api.walabot.com/_install.html) for the latest
instructions and documentation.
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7. Antennas and RFcharacteri stics

7.1 Antenna Char acteri stics

Theantennashave broadband performance covering the 3-10 GHZrequency range. Representative
simulated gain patterns at low/ medium/ high frequency of the Credor model are shovn below:

Farfeld Drectivty Abs (Phi=50) Farfield Orectivy Abs (PHi=90) Farfield Drectivty Abs (PHi=90)

Theta / Degree vs. Bl

7.2 Antenna numbering
In senarios where you want to relate the data from specific aenna parsto antenna saocatiohs,you
may refer to the figure below, for numbering of antennas inthe Stater, Credor, andDeveloper models.
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7.3 RF Characteri stics
Walabot operates over an ultrawideband (UWB)range of frequendescorresponding to the regulatory
domainof the model. The US/FCC moded§ Walabot Developetanoperate over 3.3L0 GHz range. The
European/CE modetsanoperate over 6.3 GHz rangeWalabotstarter operates between 6-8 GHz
range. The average transmit powef both models is belowA1dBm/MHz. These power levels do not have
any health issuesvhatsoever. Therange of frequencies ispredetermined for eachregulatory domain.

7.3.1  Operating Walabot in conjunction with other wireless devices

In somecasesyour projeds may contain both Walabot module andanadditional wireless avice for
communicationsin proximity to eachother. It is bestto configure the devicessuch that their
frequenciesof operation do not overlap. Forexample, if the FOCmodel of Walabot isused in
conjunction with a WiFimodule, itisthe sdestto configure WiFito operate in the 2.4 GHzband, rather
thanin the5 GHzband. Ifyou configure Walabot to use 3.3-4.8 GHzsubband or the 6.3-8 GHz sbband
(as in CHnodels),both 2.4 and5 GHzbands of WiFiare safeto use. Bletooth, Zigbee and cellular
bands areall bdow 3 GHzand should pose no mutual interference challenges. Werecommend bcating
the modules furthest awayfrom eachother.

8. Mechanical data
BEventually, asyour Walabot board becamespart of your project, you' Wantto secure itin a sde and
convenient place. Sveraloptions ae possible.

We suwpply an optional protedive case,whichcanbe usedto host the Walgbot board. This case
comprisesa magnetic mount on its backwhichenables itto attachto iron surfaces. We supply a
stick-on metallic ring which canbe placed on your cellphone, or your robat, or the wall of your
lab, so thatyou canattachand detachWalabot easly. Make sure that the front side (the side
without the logo) isfacihgtowardsthe areaof interest.

You canfix Walabot to the surfaceof your project, or to its cover. Make sure that the front

cover isnonmetallic (e.g. plastic)and preferably thin (not exceeding 2 mm). Make sure that the
front side with the antennas isfacing outwards.

Inthe case of temporary use of bareboard, besureto layit on a non-conductingsuface,to
prevent an dedric short. Avoid repeded stran on USB onnectors.

Page 8 -- Technical $ecs--



8.1 Starter model
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8.2 Creator and Developer models
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8.3 Optional case
Back View Front View
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9. Regulatory Information

9.1 Regulatory Conform ance

TheWalabot device hasbeen desgned to be in compliance with the FOC regilations governing UVB
hand-held g/stems (Part 15.519) also known as*“battery powered devices’ or “mobile device s This
meansthat the device canbe incorporated inawide variety of productsincluding educational robots,
pipe locators, breathing monitors, etc. Note that there are other applications whichare specifically
forbidden, suchasuseof the devicesin toys. See FCCParts 15.519 and 15.521 for more details.

Certainmodelsof the Walabot device have been desgned and tesed to be in compliancewith CE
requirements,and in particular to conform to ETSI séindards EN302 065-1, EN301 489-33 and EN301
489-1. Inparticular, the CEcompliant devicesarerestricted to operation in the 6-8.5 GHz band. Make
sure that if you design to usethe device outside US that you have the appropriate model humber.

9.2 FCCregulatory statements

This deviceomplieswith 47 CFRPart 15 of the FC@ules. Operation is subjectto the fdlowing two
conditions: (1) Thisdevice may rot causeharmful interference, and (2) this device must accept any
interference recaved, including interference that may causeundesred qeration.

The usr iscautioned that changesor modifications not expressly approvedbythe party respasile for
compliance could voidthe userQ @uthority to operate the ecuipment.

This devicenay rot be employedfor the operation of toys. (peration onboard an aircraft, a ship or a
satelite is prohibited.

The usef this device mounted onoutdoor structures, e.g, onthe ouside of auilding or on a telephone
pole, orany fixed autdoorsinfrastructure is prohibited.

Moreover, the following statementsapply:

NoTEe: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant
to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference
in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio communications.
However, there is no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning the equipment off and
on, the user is encouraged to try to correct the interference by one or more of the following measures:

0 Reorient or relocate the receiving antenna.
0 Increase the separation between the equipment and receiver.
0 Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

0 Consult the dealer or an experienced radio/TV technician for help.

9.3 FCCID Labels
TheWalabot productshave a FCAD of 2AHISVMAKER TheFCAD marking is found on the right lower
front side of the printed cicuit board.
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