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| ntroduction

This document is the manual (hereafter referreabttThis Manual”) for the OMRON Human Vision
Component B5T-007001 Evaluation Software V1.0 (afte referred to as the “Application”).

1 Qutline

The Application is used to evaluate the variouscfiams of the OMRON Human Vision Component
B5T-007001 (hereafter referred to as the “Deviaei)a machine.

The Device incorporates 10 algorithms of @KAO™ Vision Image Sensing Technology, includiRgce
Recognition, Expression Estimation andHand Detection, to recognize the conditions of people. Informatio

on people's conditions can be obtained by just rilogithe Device on equipment.

The available functions in the Application are altofvs:
(1) Human Body Detection, (2) Hand Detection, (3) Face Detection, (4) Face Direction Estimation,
(5) Age Estimation, (6) Gender Estimation, (7) Gaze Estimation, (8) Blink Estimation,

(9) Expression Estimation and (10)Face Recognition.

2 Caution

Make sure to read the Device's documentation bafsiryg it.

Make sure to read the Device's documentation wiegifying its proper operation.

Make sure to follow the instructions in the Devicdbcumentation when using it.

Take note that the images processed by the Dekecm greyscale format and as such will not beldisg in
color in the Application.

Note that in This Manual, “left” refers to the ledide of the image, i.e. the actual right of thbjsct in the

image, and vice versa.
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3 Operating Environment

The Application was tested in the environment dbsdrbelow.

Windows 7 Professional SP1 32-bit /64-bit

oS Windows 8.1 Professional SP1 32-bit / 64-bit

Windows 10 Professional SI32-bit / 64-bit

Intel® Core™ i7-3770 CPU @ 3.40GHz

CPU Note that the machine specifications may cause agmuation errors. Refer @®
Troubleshooting for details

Communicatio | USB, UART

4 Operating Procedures

1. Connect the Device to the machine to be usddaiiSB cable. Drivers need to be installed when
connecting the Device for the first time. Refethie “B5T-007001 Driver Installation Manual” for @és.
2. Make sure that the LED of the Device is lit befaunning the Application.
3. Run the Application. The startup screen wildisplayed the first time the Application is run.
Refer tob Startup Screen for details on the rest of the procedures.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 5
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S Startup Screen

The “Connection Settings” window will be displayetien the Application is run for the first time.

Connection settings

Port | CoM1 -

Baud rate 8800 =

[ Connect on startup

Connect ' Cancel

5.1 Port

Specify in “Port” the COM port number of the USBotaconnecting the Device to the machine used.
The default value is COM1. Make sure to selectferdint port if necessary.

It is possible to confirm the number of the porédifor the Device by looking in “Device Manager™Ports
(COM & LPT)" > “USB Serial Port (COM#)” on the maicte used.

Note that proper operations will not be guaraniééte wrong port is specified.

The driver for the USB Serial Port needs to beallest when running the Application for the firsing.
Connect the Device to the machine to be used willsB cable. Refer to the “B5T-007001 Driver Institin

Manual” for details.

The following error message will be displayed i throng port is selected when running the Applaratior

the second time and forward.

F -

l Dewvice is not responding.
% Please verify connection.

In order to reset the port settings, close the isptibn once and run it again to display once ntbeeSettings

L.

window.
The same error message will be displayed if theid@eig not connected to the machine using the Appbin.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 6
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5.2 Baud Rate

The Baud rate will specify the transmission spefeiti®@ UART communication of the Device.
Possible values are 9600, 38400, 115200, 2304@8086and 921600.

In order to reset the Baud rate settings, closé&gptication once and run it again.

5.3 Connect on Startup

Check the “Connect on startup” box to save theerurspecified port, Baud rate and camera anglmgsit
Starting the Application again when “Connect omtafa’ is checked will skip the startup screen and g
directly to the Main screen.

The “Connect on startup” box can be uncheckedérifrevice” tab of the Settings.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 7



B5T-007001 Evaluation Software Manual
[SG-B5T-099D]

6 Application Screen

Once the settings are completed, the screen @fgpkcation at startup is displayed as below.

Application version info Deviceversion info
&+ HVC Demo xxx oo - COMy:yyyyybaud - F\W z.z z zzzz =l —
Main Album COM info - ngr\
Wl | Function ON/OFF tool bar \ LA
Settingsoyfton
Function ONIOFF —=
r's
X,
Hand "
Face L
: n ON/OFF hytton

Gender
Ga
Blink

Expression

Recognition

o g

Werify
tabilization ON/OFF check|Hox
Stabilization

HVC Demno H.H.H.HEEE
Firmware Z.Z.Z.ZEZZZ

Result log display

B Application version info

The version info of the Application is displayedtbe top left of the Main tab.

HVC Demo X.X.X.XXXX Version info forthe Applicatior
COMy : yyyyybaud Cornection settings (COM settings and baud
Firmware z.z.z.ZZZZ Device version inf

Refer to 5. Startup Screen for details.

B Tabs
Switch to the appropriate tab when using the Appiin. Refer td.1 Main Tab and6.2 Album Tab for
details.

Main | Aloum

The currently selected tab will be displayed inngie

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 8
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B Result display screen
Display the image transmitted from this Device h&efer t06.1.1 Result Display Screen for details.

B Function ON/OFF tool bar
This is the function ON/OFF tool bar. Referatd.2 Function ON/OFF Tool Bar for details.

B Settings button
This is the settings button. Refer@d.3 Settings Button and6.3 Settings for details.

B Full-screen ON/OFF button
This is the full-screen ON/OFF button. Refebtb.4 Full screen for details.

B Result Stabilization ON/OFF Check Box
This is the stabilization ON/OFF check box. Rete8.1..5 Stabilization ON/OFF Check Box for details.

B Transfer image size menu

This is the transfer image size menu. Refed.16 Transfer | mage Size Menu for details.

B Execution buttons

This is the execution buttons. Refei6t@.7 Execution Buttons for details.

B Resultlog
Display the result log. Refer 1.8 Result L og for details.

Note that the version of the Application (*HVC-P1De”) and of the Device (“Firmware”) will be indiad in

the result log at startup.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 9
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6.1 Main Tab

The Main tab contains the interface to use alftimetions available in the Application.

The image below is an example of the Main tab wtherApplication is used.

a el
OMRON

Hand |
| Direction |

Expression
Recognition J
Verify

[ Stabilization

Transfer imagg size:
320x240 =

Execute Body:0ff Hand:Dff Face:0On Dir.:0ff Age:0ff Gender:0n Gaze:Off Blink:0n Expr.:0ff Recog.:0ff Vefiry:0ff |
Stabilization:On

Besult Response time:36%9ms Return ceode:00
Face count:1

Index:0 X:829 ¥Y:043 5ize:384 Confidence:84l
Gender Gender:Male Confidence:713
Blink Left:186 Right:217

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 10
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6.1.1 Result Display Screen

The result display screen on the left side of th@rMab displays the image sent from the cametheoDevice.
It also displays the results of the selected fumdtito be used with the Application.
Note that when the transfer image size is set taffrage”, no image will be displayed on the redigplay

screen.

This is an example of an image on the result dispaenFace Detection, Gender Estimation and Blink

Estimation were selected.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 11
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6.1.2 Function ON/OFF Tool Bar

The function ON/OFF tool bar displaying all the éafale functions in the Application is located dretright
side of the Main tab.

Function ON/OFF Function ON/OFF
Human Body Human Body Detection Human Body
Hand Hand Detection Hand
Face Face Detection Face
Direction Face Direction Estimation Direction
Age Age Estimation Age
Sender Gender Estimation Gender
Gaze Gaze Estimation Gaze
Blink Blink Estimation Blink
Expression Expression Estimation Expression
Recognition Face Recognition (I dentify) Recognition
Jerif Face Recognition (Verify) Verify
Default display List of corresponding functio  Example with Face, Age and Gender selected

Click on a function’s button to select it. Note ttkhile multiple functions can be selected at thems time,

the process speed will be slower the more functsehected.

Hand Functions that can be selected are in grey backgrauth black text.
Direction Functions that cannot be selected are in fadedlzaelgground and text.
Face Functions selected are in green background wittklikext.

Note that the following functions can only be stdeldf Face Detection is selected first:

Face Direction Estimation, Age Estimation, Gender Estimation, Gaze Estimation, Blink Estimation,
Expression Estimation, Face Recognition.

Note thatFace Recognition will only be useable after one or more users amdesrecognition data has been
registered in the Recognition tab. Refe6@Album Tab and7.10 Face Recognition for details.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 12
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6.1.3 Settings Button
The settings button is located on the right sidtheffunction ON/OFF tool bar of Main screen.

Clicking this button will open the settings menef& t06.3 Settings for details.

Settings button for the Application

6.1.4 Full-screen display
The full-screen display button is located belowdhb#ing button.
Clicking this button will make the result displagreen go full-screen on your computer. To back the
normal display, press any key on the keybord @kdinywhere on the screen,

- B
.

Full-screen display button

"

6.1.5 Result Stabilization ON/OFF Check Box
The result stabilization ON/OFF check box is loddtelow the Function ON/OFF toolbar .Refer to
6.3.4 Stabilization for details.
Stabilization Stabilization OFF  invalid

/| Stabilization Stabilization ON valid

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 13



B5T-007001 Evaluation Software Manual
[SG-B5T-099D]

6.1.6 Transfer Image Size Menu

The transfer image size menu is located belowuhetion ON/OFF tool bar.

Transfer image size:

220024 = Transfer image size setting (display when set @<220)

Select the transfer image size between 320x24@\itefalue), 160x120 or “no image”.

Note that selecting 160x120 will speed-up the pssitey speed of the Application but will also redtiee
quality of the image on the result display screen.

When set to “no image”, no image will be shown lo@ tesult display screen but the result info, the face
rectangle, estimated age, etc., will still be isitiRefer t06.1.7 Result L og for details on the result info

display settings.

Image with 320x240 set. Image with 160x120 s

Image with “no image” set.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 14
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6.1.7 Execution Buttons

The “One Shot” and “Continuous” execution buttorss lacated below the transfer image size menu.

| 'O ! “One Shot”
“Continuous”

Clicking on “One Shot” will take a single picturatlvthe Device's camera and send it to the Appilicatlt

will then be displayed on the result display screesingle result log will be displayed.

Clicking on “Continuous” will repeat continuouslye process for “One Shot”. The result log for epiciture

will be displayed in succession. Clicking on it agaill stop the process.

Default screen

| ) | E Screen when “Continuous” was clicked once.

Clicking on “One Shot” will not change the buttoeslor.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved.
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6.1.8 Result Log

The result log is located at the bottom of the nsaireen. An example of result log is displayed Wwelo

Execute Body:0ff Hand:0ff Face:On Dir.:0ff Age:On Gender:0On Gaze:Off Blink:0ff Expr.:0On Recog.:0ff Verify:Off

Result Response time:2122ms Return code:00

Face count:1

Index:0 X:367 Y:262 Size:450 Confidence:634
Age Age:49 Confidence:222
Gender Gender:Male Confidence:311
Expression Expression:Surprise Score:35 Degree:-83

All the available functions and their respectivadtion ON/OFF setting are listed on the “Executeé|

The available functions are listed as “Body” Fbuman Body Detection, “Hand” for Hand Detection, “Face”
for Face Detection, “Dir.” for Face Direction Estimation, “Age” for Age Estimation, “Gender” forGender
Estimation, “Gaze” forGaze Estimation, “Blink” for Blink Estimation, “Expr.” for Expression Estimation ,
“Recog.” forFace Recognition (Identify), and “Verify” for Face Recognition (Verify).

Face Recognition (Verify) can be used for device version 1.2.3 or later.

The response time is listed in milliseconds on“Besult” line.
The result info of each selected function is lidbetbw the response time.

Refer to7 Function Description for details on the result log of each function.

The result log can display up to 150 results. Nloéd the oldest results will be discarded first wheaching
more than 150 results.

Clicking on the result log window will open the lfmving menu:

Copy all log(A)
Copy selected log(S)
Clear log(C)

Select the appropriate action in order to copyrésailt log in a text file outside the Applicatidméquired.
The “Copy selected log(S)” option can only be cimo$a section of the result log is selected.

The log can also be output as a log file if theiapts selected in the “General” tab of the Setingefer to
6.3 Settings for details.

The version and firmware information of the Apptioa will be displayed in the result log when the

Application is run.

HVC Demo 2.2.0.0

Firmware 1.0.1.9372

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 16
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B Stabilizing Result
An example of result log with stabilization is desged below.

Note (*) will be on the final result.

Execute Body:0ff Hand:0ff Face:On Dir.:0ff Age:On Gender:0On Gaze:0ff Blink:0ff Expr.:0ff Recog.:0ff Verify:0ff
Stabilization:On
Result Response time:197ms Return code:00

Face count:1

Index:0 X:882 Y:585 Size:322 Confidence:602 TrackingID:0
Age Age:22 Confidence:500 (¥*)
Gender Gender:Male Confidence:529 (*)

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 17
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6.2 Album Tab

The Album tab contains the interface to registersiand data in order to use fee Recognition function
of the Application.
The image below is an example of the Album tab wthempplication is used. The image sent from

the camera of the Device is displayed in the rethrgle.

rt'-w. - L:‘J_g-
wan | Amm OMmRON
| Open J| Save H Write to FlashROM
o} MName ..Datanum | Add User |
0 USEROM 2 |
iChange Namei
I Delete User |
| Detetert |
Register
Delete | | DeleteAl

Note that the transfer image size setting whehénAbum tab with always be set to 160x120.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 18
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6.2.1 Face Recognition Outline

Face Recognition is done by extracting the face feature data ofdhe displayed in the image sent from the
Device and matching it with the user data alreadystered in the Application in order to identifiat face if
Face Recognition (Identify) function is executed. The face displayed in thageis verified with the
specified user data among the users already regyisite the Application that face Face Recognition

(Verify) function is executed.

Face Recognition (Verify) function can be used in device version 1.2.3 tarla

The face feature data includes the features diaite displayed.

The user data includes information about the usssr(name, data number and thumbnail images) asaléd

in the Application.

The face feature data and the user data (hereafégred to as the registration data) are saveti®n

Application.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 19
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6.2.2 Registration Image Display Screen

The registration image display screen on the Idé ef the Album tab displays the image sent framdamera

of the Device. The image sent from the camera@tavice is displayed in the red rectangle.

Note that the transfer image size setting is alwayse set to 160x120 in the Album tab.
Note the face rectangle and any other result irifionet be shown in the image displayed in the Atbtab.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 2C
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6.2.3 Registration Tool Bar

The registration tool bar is displayed on the rigjde of the Album tab.

Add User
Change Mame
Delete User

Delete All

B Add User

Clicking on “Add User” will open the window below.

Input name

] 0 | Name | MESEUE]

O Cancel

Type the ID and Name of the user to be added ackl ‘€@K” to register it.

An error message will be displayed if the inputNBme is already in use. In such a case, input a new

ID/Name.

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved.
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The registered users will be listed to the rightoothe registration image display screen in theareof the
Album tab.
Select and highlight a user name in order to regigtcognition data. The greyed-out button willdree

available only when a registered user is selected.

D Name Data num D Name .Data num D Name Data num
0 USER001 0 0 USER001 0

Register Register Register

List with no user registered List with no registd user selected List with registered usecsad

Clicking on “Register” will register the image diaged on the left side of the Album tab to the ayppiate

S

selected registered user.

[0] Registration successful

Message window displayed when registration wasesstal

The maximum number of users that can be register#d0. Up to 10 images can be registered per user.
In device version 1.2.3 or later, the maximum nundfeisers that can be registered is 500 with upitoages
if maximum number of users is set as 500, the maximumber of users that can be registered is 1000 w
up to 1 image if maximum number of users is st0f). (Please refer to 6.3.5Maintenance abounhgetfi

maximum number of user.)

Note that the face of the subject for registratimrst be clearly displayed in the image when cliglon the
“Register” button.

Note that only one face should be displayed inrrage when registering data.

Note that registration will fail and an error meagsavill be displayed if there are multiple faceshie image or

if the face is not clearly displayed in the image.
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Thumbnails of the successfully registered datalvéldisplayed at the bottom of the Album tab.

Y Lis

Delele Delete All

LS

Individual images of the registration data can eletgd by selecting the appropriate thumbnail diclling on

the “Delete” button. Clicking on the “Delete all'ifvdelete all the thumbnails registered.

Note that deleting the thumbnails of the registratlata will not delete the registered users. ¢keoto do so,
select the appropriate user from the user’s nashaitid click on “Delete user” from the registratioenu tool
bar. Clicking on “Delete all” will delete all thegistered users. Note that deleting a single dahaltegistered
users will also delete all their respective facddee data. Save the Album on the machine beforktian

required.

A message window will be displayed when registrati@s not possible due to the face not being fobmd.
such a case, try to do the following:

- move the face in the recognition display screeorder to center it

- move the Device itself in order to change the eanorientation

- make sure that only one face is shown in thegeition display screen

Note that successful face detection is requiredticcessful data registration.
The performance dface Detection will increase when the face in the registratiosptiy screen is a frontal
face, i.e. facing the camera. Furthermore, chantjfiaghreshold value ¢face Detection or the face angle

settings in the Settings will allow the Applicatitmdetect faces more easily. Refeb1® Settings for details.

Note that changing the threshold valud-a€e Recognition in the Settings will affect the performance of
Face Recognition in the Main tab and not of the registration praedesthe Album tab. Change thace

Detection setting to do so.

An error message will be displayed if a communaagrror occurs. In such a case, try to do thevofig:
- make sure that the port setting for the Appiarats properly done
- make sure that the Baud rate setting of the ippbn and of the Device match

- restart the Application and/or the Device

An error message will be displayed if an intermabeoccurs. In such a case, try to do the follgyvin

- restart the Application and/or the Device

Refer to8 Troubleshooting should errors continue to occur.
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B Change Name
Selecting a registered user from the name listcéinking on “Change Name” will open a window in erdo
input a new name for that specified user.

Note that an error message will be displayed ifn&e name is already in use.

B Delete User
Selecting a registered user from the name listcéinking on “Delete User” will delete that speciieser and

all the registration data for that user.

. . ;

L.

Confirmation screen when deleting a selected user
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B Delete All

Clicking on “Delete All" will delete all the registed users and their respective registration data.

b

Confirmation screen when deleting all users

An error message will be displayed if a user cateadeleted. In such a case, ry to do the following

- restart the Application and/or the Device.

Refer to8 Troubleshooting should errors continue to occur.

Alubum Maintenance
The “Open” and “Save” buttons on the left siderw Album screen can be used to load or save the

registration data upon the machine.

Open Save

Clicking on the “Save” button will save the curreagistration data unto the machine operating the

Application. Select the name and the folder locafar the saved Album (a .hac file).

Clicking on the “Open” button will restore a savatbum. The following message will be displayed lrefo

restoring the saved Album.

| ]

| l Yes J I Mo Cancel

Selecting “Yes” will save the currently displayetbAm file before restoring a saved Album file.

The following message will be displayed when thieukh file is successfully restored:
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S

.:o] Album loaded.

6.2.4 Writeto Flash ROM

The face feature data will be saved on the AplicatTo save the data on the device, writing totFlas

ROM is necessary.

B Write to Flash ROM
Clicking on the “Write to Flash ROM” will write thface feature data on the ROM of this device.
The following message will be displayed when clgdime Application.

6.2.5 Registration Data Consistency

Face Recognition Performance will not be guarangebla confirmation screen will be displayed
when the registration data saved on the Applicadim the one saved on the Device do not match.
In such a case, try to do the following;

-choose “Yes”or “No” to match those data.

Selecting “Yes” will use the data saved on the Aqgtlon. Writing to Flash ROM will apply at the
same time.

Selecting “No” will use the data saved on the Devi&s such,

The Registration Data will be overwirtten. Save diaga if necessary. Saving menu will be displayed
when “No” is selected.

This will change registered user name as “USER @01"USER 002". The image will be blacked out

as there is no thumbnail data for each user.
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6.3 Settings

The settings button is located on the right sid#heffunction ON/OFF tool bar of Main screen.
Clicking this button will open the settings menu.

The settings menu include three tabs, the “Genéaal’the “Device” tab, the “Execution” tab,
“Stabilization” and the “Maintenance” tab . Click the appropriate tab to select it.

Clicking on “OK” will save the settings specifieddreturn to the Main screen.

6.3.1 General Tab

General | Device | Execution | Stabilization | Maintenance |

| oK .! | Cancel .!

Select the “Log ouput” box to output the result togo the machine using the Application.
Log data wil be made under Log folder in the dowaled evaluation software folder.

Note that this folder will be made when the softvisrrun for the first time.
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6.3.2 Device Tab

Device | Execution | Stabilization | Maintenance |

Camera angle [EI‘ v]

[T Connect on starup

O [ Cancel [

b

B Cameramounting direction

The camera angle setting can be changed in thee®&al.
This indicates the Device mounting orientation. Tésult display of the Demo may be upside-downt @0a
depending on the mounting orientation. As suchngbkahe camera angle settings in order to reshere t

proper result display orientation. The followindtseys are available: 0°, 90°, 180° and 270°

Refer to the Note *1 in “Mounting Method” of thedinuction Sheet documentation for the Device fdaite

B Automatic connection on startup
The “Connect on startup” box is also available.éR&5.3 Connect on Startup for details.
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6.3.3 Execution Tab

Settings

General Device Execution  Stabilization Maintenance

Threshold value Detection size

Human Body 500 (= Human Body 30 |4 - | 8192 =
Hand BO0 |-= Hand 40 |24 - | 8192 =
Face 500 |2 Face B4 2 - | 8192 |
Recognition 500 (=

Verify 500 (=

Dietection anagle

Yaw angle R Roll angle AR

Resetvalues

Ok |  Cancel

The “Threshold value”, “Detection size” and “Facegke” settings can be changed in the Execution tab.

Furthermore, a “Reset values” button is also albéla

B Threshold value

The threshold value foHuman Body Detection, Hand Detection, Face Detection, Face Recognition
(Identify) andFace Recognition (Verify) can be changed in here. The specification rang®iis 1 to 1000
for the detection functions and from O to 1000 Face Recognition (ldentify) and Face Recognition
(Verify). The default value for all threshold values is.500

Face Recognition (Verify) can be used in device version 1.2.3 or later.

Note that when usingluman Body Detection, Hand Detection or Face Detection, the result info of objects
detected with a degree of confidence lower thansttethreshold value will not be output. Likewiséen
using Face Recognition (Identify), faces with a degree of confidence below the lastshold value will be
identified as “not registered”.

Refer to7 Function Description for details on the above functions.

B Detection size

The detection size range fdiuman Body Detection, Hand Detection andFace Detection can be changed in
here. While the specification range is from 20 1®3 the default range is 30 to 8192 féuman Body
Detection, 40 to 8192 foHand Detection and 64 to 8192 fdrFace Detection.

Note that reducing the minimum detection size initrease the processing time for detection.

Note that objects with a size outside of the spatifletection range will not be detected.
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B Face angle

The face angle, i.e. the yaw and roll angle randeetused foFace Detection, can be changed in here.

The possible values for the face direction yaw amghge are +30°, +60° and +90°.

The possible values for the face inclination roljjle range are £15° and +45°.

Note that setting a higher angle range value wilféase the processing time required for detection.

Note that the face angle is calculated from theeranangle setting displaying a frontal face. Adhs@awen if
the angle of a face is within the specified facglanit might not be properly detected dependingtiua

camera angle setting specified. Make sure to véngycamera angle setting when specifying the dacge.

B Resetvalues
A “Reset values” button is located at the bottonthaf Execution tab, clicking on it will reset dllet threshold

values, detections sizes and face angle to th&aute/alues.

6.3.4 Stabilization

& =
e S

| General | Device | Execution | Stabilization Irﬂaintenancei

AgelGender Estimation Face Recognition
Complete Frame Count 10 | = Complete Frame Count 5 = '
Stabilizing Threshold 300 ': Stabilizing Threshold 300 :'
Stabilizing Angle Stabilizing Angle
Pitch g5 | Hp = Pitch a5l o2
Yaw o =L Hp = Yaw 2ol ol
Account Ratio 60
Commaon Parameter
Max Retry Count 2 1= ¥ B sk akicia

oK | Cancel

B Age/Gender

- Frame count: the number of frames for stabiliziag be changed here from 1 to 20.

- Stabilizing Threshold: The threshold value of reility degree for Face Direction Estimation can be
changed here. The specification range is from 1Df0.

- Stabilizing Angle: The angle of Face Direction Bsttion can be changed here. The specification range
is from -90 to 90 .
Note that fulfilling both Stabilizing Threshold asdabilizing Angle condition frame will be used as

stabilizing candidate.
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B Face Recognition (Identify)
- Frame count: Same as above “Age/Gender”.
- Stabilizing Threshold: Same as above “Age/Gender”.
However the range is from 1 to 1000.
- Stabilizing Angel: Same as above “Age/Gende”.
- Account Ratio: It can settle the result when thec#jr user account ratio achieves the specificatio

range in stabiization candidate frame.

B Common Parameter
Max Retry Count : The number of how many more franeetrack when a face won't be found can be
changed here.
In a case of not finding a face in the number aifrfes set here, the stabilizing value will be

Reset. The specification number range is from 30@.
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6.3.5 Maintenance

Settings

General Device Execution Stabilization Maintenance

Crelete all data

-CALUTION-

The registration data for Face Recognition stored in the Device must
miatch the one stored in the Application.

Proper aperation for Face Recognition will not be guaranteed

if a different device or PC is used.

In such a case, all the registration data can be erased in both the device
and the PC used with the "Delete all data™ button.

Flease note that this will erase ALL data and that recognition data

will need to be registerad again.

(@) 100-ID x 10-Data () 500-D x 2-Data () 1000-D x 1-Data

Get Album Type SetAlbum Type

Ok Cancel

The registration data for Facce Recognition stimetle Device must match the one stored in the
Application. Proper operation will not be guarawtéehey don’t match.

In a case of not matching by changing connectiospare other reason, conduct “ Delete all data’doutt
Note that this will delete all data stored in btite Device and the Application. To save the dateeddn the

Application, operate saving from the Album tab kechon the top of the screen beforehand.

In device version 1.2.3 or later, maximum numberegistered user and images per user can be sklecte
3pattern bellow.
100-IDx10-Data : Maximum number of resisteredrusd 00 with 10 images per user
500-IDx2-Data : Maximum number of resistered us&00 with 2 images per user
1000-IDx1-Data : Maximum number of resisteredrusd 000 with 1 image per user
The radio button of current setting become ON iét@lbum Type” button is clicked.
To change setting, please select radio button keid“Set Album Type” button.

(It is required to execute “Delete All data” buttbefore changing setting if album data is not empty
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7 Function Description
7.1 Human Body Detection

TheHuman Body Detection function of the Application will detect human bedi(upper-body) in the image
sent from the camera of the Device.

Ared rectangle will be displayed around the det@¢tuman bodies in the result display screen.

The result info output will include the number @ftelcted human bodies, their respective X & Y coutiis,
their size and the degree of confidence of thetiea®n.

The degree of confidence will be output from 0 @9Q. A higher value indicates a higher confidemcthe
detection. The detection result will not be outiftite degree of confidence is lower than the thoés value
set in Settings > Execution > Threshold value > dnrBody.

When multiple human bodies are detected, the regolfor each one will be displayed in the resog,
identifying the human bodies from Index:0 to Indk:Note that the index numbers will be attribufieen O
to 34 for each object type (human body, hand aoé)fseparately when multiple detection functiores ar
selected.

An example of the result log and the result disphagtge is shown below.

Execute Body:On Hand:Off Face:0ff Dir.:0ff Age:0ff Gender:0ff Gaze:0ff Blink:0ff Expr.:0ff Recog.:0ff Vefiry:0ff
Stabilization:0ff
Result Response time:1052ms Return code:00
Body count:2
Index:0 K:384 ¥:634 5ize:768 Confidence:791
Index:1 H:1292 ¥:593 Size:588 Confidence:983

TheBody Detection result info display in the image above is set . O
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7.2 Hand Detection

TheHand Detection function of the Application will detect hands (opealms) in the image sent from the
camera of the Device.

A blue rectangle will be displayed around the dietgédiands in the result display screen.

The result info output will include the number @telcted hands, their respective X & Y coordinafesy size
and the degree of confidence of their detection.

The degree of confidence will be output from 0 @9Q. A higher value indicates a higher confidemcthe
detection. The detection result will not be outiftite degree of confidence is lower than the thoés value
set in Settings > Execution > Threshold value >dHan

When multiple hands are detected, the result iofeefch one will be displayed in the result lognitifying
the hands from Index:0 to Index:34. Note that ttek numbers will be attributed from 0 to 34 focleabject
type (human body, hand and face) separately whétiptewdetection functions are selected.

An example of the result log and the result disphagtge is shown below.
Execute Body:0ff Hand:On Face:0ff Dir.:0ff Age:0ff Gender:0ff Gaze:0ff Blink:0ff Expr.:0ff Recog.:0ff Vefiry:0ff
Stabilization:Off
Result Response time:434ms Return code:00
Hand count:1
Index:0 K:1094 ¥:882 5ize:441 Confidence:1000

TheHand Detection result info display in the image above is set . O
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7.3 Face Detection

TheFace Detection function of the Application will detect the positi of faces in the image sent from the
camera of the Device.

A green face rectangle will be displayed arounddistected faces in the result display screen.

The result info output in the result log will indle the number of faces detected, their respecti@eYX
coordinates, their size and the degree of confieficheir detection.

The degree of confidence will be output from 0 @@Q. A higher value indicates a higher confidemcthe
detection. The detection result will not be outiftite degree of confidence is lower than the thoés value
set in Settings > Execution > Threshold value >efFac

When multiple faces are detected, the result infahch one will be displayed in the result lognitifying the
faces from Index:0 to Index:34. Note that the indarmbers will be attributed from 0 to 34 for eatijeat
type (human body, hand and face) separately whétiptewdetection functions are selected.

An example of the result log and the result disphagtge is shown below.
Execute Body:0ff Hand:0ff Face:On Dir.:0ff Age:0ff Gender:0ff Gaze:0ff Blink:0ff Expr.:0ff Recog.:0ff Vefiry:0ff
Stabilization:Off
Result Response time:207ms Return code:00
Face count:1
Index:0 H:721 Y:618 S5ize:378 Confidence:879

TheFace Detection result info display in the image above is set id. O
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7.4 Face Direction Estimation

TheFace Direction Estimation function of the Application will estimate the diteon of the faces in the
image sent from the camera of the Device.

Three lines of different color indicating each faliection angle will be displayed from the cerdéthe face
in the result display screen.

The face direction yaw (LR: left-right) angle oktface will be displayed in cyan blue.

The face direction pitch (UD: up-down) angle of taee will be displayed in yellow.

The face inclination roll (Roll) angle of the faedl be displayed in purple.

The result info output in the result log will inde the LR, UD and Roll angle values and the degfee
confidence of the estimation.

The LR angle will be output from -180 to 179. Oioates a frontal face, a negative value a facentwieto the
left and a positive value a face oriented to thatri

The UD angle will be output from -180 to 179. Oigades a frontal face, a negative value a facentgéedown
and a positive value a face oriented up.

The Roll angle will be output from -180 to 179.ndlicates a face oriented upward, a negative vafaeea
rotated counter-clockwise and a positive valueca fatated clockwise.

The degree of confidence will be output from 0 @@Q. A higher value indicates a higher confidemcthe
estimation.

When multiple faces are detected, the result infahch one will be displayed in the result logniifying the
faces from Index:0 to Index:34.

An example of the result log and the result disphagtge is shown below.
Execute Body:0ff Hand:0ff Face:On Dir.:0n Age:0ff Gender:0ff Gaze:0ff Blink:0ff Expr.:0ff Recog.:0ff Vefiry:0ff
Stabilization:0ff
Besult Response time:214ms Return code:00
Face count:l
Index:0 H:851 Y:621 Size:404 Confidence:733
Direction ¥Yaw:lé Pitch:0 Roll:-10 Confidence:426

TheFace Detection result info display in the image above is set EFO
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7.5 Age Estimation
TheAge Estimation function of the Application will estimate the agkthe faces in the image sent from the
camera of the Device.
The estimated age will be displayed above theifatiee result display screen.
The result info output in the result log will inde the estimated age and the degree of confiddribe o
estimation.
The estimated age will be output from 0 to 90. 90include higher ages.
The degree of confidence will be output from 0 @@Q. A higher value indicates a higher confidemcthe
estimation.
When multiple faces are detected, the result infehch one will be displayed in the result logniifying the
faces from Index:0 to Index:34.

An example of the result log and the result dispagtge is shown below.

Execute Body:0ff Hand:0ff Face:On Dir.:0ff Age:On Gender:0ff Gaze:0ff Blink:0ff Expr.:0ff Recog.:0ff Vefiry:0ff
Stabilization:0ff
Besult Response time:238ms Return code:00
Face count:1
Index:0 H:744 Y¥:580 5ize:418 Confidence:787
Age Age:29 Confidence:1000

TheFace Detection result info display in the image above is set FFO
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7.6 Gender Estimation

TheGender Estimation function of the Application will estimate the gemdf faces in the image sent from
the camera of the Device

The estimated gender will be displayed above tbe fiathe result display screen.

The result info output in the result log will inde the estimated gender and the degree of conédgfribe
estimation.

The estimated gender will be output as either “fhaite¢female”.

The degree of confidence will be output from 0 @Q. A higher value indicates a higher confidemcthe
estimation.

When multiple faces are detected, the result infahch one will be displayed in the result logniifying the
faces from Index:0 to Index:34.

An example of the result log and the result dispagtge is shown below.

Execute Body:0ff Hand:0ff Face:On Dir.:0ff Age:0ff Gender:0On Gaze:0ff Blink:0ff Expr.:0ff Recog.:0ff Vefiry:0ff
Stabilization:0ff

Besult Response time:238ms Return code:00
Face count:1

Index:0 H:i425 Y:612 5ize:402 Confidence:742
Gender Gender:Male Confidence:671

TheFace Detection result info display in the image above is set FFO

Copyright (C) 2019-2021 OMRON Corporation, All riglreserved. 38



B5T-007001 Evaluation Software Manual
[SG-B5T-099D]

7.7 Gaze Estimation

The Gaze Estimation function of the Application will estimate the gadieection of faces in the image sent
from the camera of the Device.

Arrows indicating the gaze direction will be disptal from each eye of the face in the result disptagen.
The result info output in the result log will inde the yaw angle of the gaze (LR) and the pitcheaobthe
gaze (UD). The gaze estimation is for both eyes.

The LR angle is output from -90 to 90 where O iatks a gaze facing frontward, a negative valueza gathe
left, and a positive value a gaze to the right.

The UD angle is output from -90 to 90 where 0 iaths a gaze facing frontward, a negative valuea ga
down, and a positive value a gaze up.

When multiple faces are detected, the result infefch one will be displayed in the result logniifying the
faces from Index:0 to Index:34.

Note that the arrows indicating the gaze directidhstart from the area of the eyes and not friva ¢yes’
center position itself.

An example of the result log and the result disphagtge is shown below.

Execute Body:0ff Hand:0ff Face:On Dir.:0ff Age:0ff Gender:0ff Gaze:On Blink:0ff Expr.:0ff Recog.:0ff Vefiry:0ff
Stabilization:0ff
Result Response time:223m= Return code:00
Face count:1
Index:0 X:806 Y:625 5ize:480 Confidence:792
Gaze Yaw:-18 Pitch:12

TheFace Detection result info display in the image above is set EFO
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7.8 Blink Estimation

TheBIlink Estimation function of the Application will estimate the biimlegree of the eyes in faces in the
image sent from the camera of the Device.

Bars will be displayed on each side of the facedicate the respective left and right side eyelbtiegrees. A
higher red level in the bar, making it look mor#,fwill indicate that the eye is closer to be juipened.

The result info output in the result log will inde the blink degree for both eyes.

The blink degree will be output from 1 to 1000 éarch eye separately. A value closer to 1 meanshbatye
is closer to be fully opened while a value cloeet®00 means that the eye is closer to be fully. shu

When multiple faces are detected, the result infehch one will be displayed in the result logniifying the
faces from Index:0 to Index:34.

An example of the result log and the result disphagtge is shown below.

Execute Body:0ff Hand:0ff Face:On Dir.:0ff Age:0ff Gender:0ff Gaze:0ff Blink:On Expr.:0ff Recog.:0ff Vefiry:0ff
Stabilization:0ff
Result Response time:21%ms Return code:00
Face count:1
Index:0 H:i793 Y:619 S3ize:468 Confidence:703
Blink Left:224 Right:739

TheFace Detection result info display in the image above is set EFO
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7.9 Expression Estimation

TheExpression Estimation function of the Application will estimate the fatexpression displayed by the
faces in the image sent from the camera of thed2evi

The estimated expression will be displayed abogddhbe in the result display screen. The possitienated
expressions are “neutral”, “happiness”, “surprisafger” and “sadness”.

The result info output in the result log will inde the estimated expression with the highest stimeescores
for all expressions listed in the order describleova, and an expression degree to indicate whtber
estimated expression is a positive or a negatiee on

The estimated expression will be output as eitfiéNeutral”, “Happiness”, “Surprise”, “Anger” or “&ness”
and indicates the expression with the highest score

The score for each expression will be output frota 000 in the order described above, a higherevalu
indicating a higher likeliness to be of the estiedagxpression.

The expression degree will be output from -10000. 1A value closer to -100 indicates a negativer&sgion
(anger or sadness) while a value closer to 10@atel$ a positive expression (happiness).

When multiple faces are detected, the result infehch one will be displayed in the result logniifying the
faces from Index:0 to Index:34.

An example of the result log and the result disphagtge is shown below.

Execute Body:0ff Hand:0ff Face:0On Dir.:0ff Age:0ff Gender:0ff Gaze:0ff Blink:0ff Expr.:0n Recog.:0ff Vefiry:Off
Stabilization:0ff
Result Response time:244ms Return code:00
Face count:1
Index:0 H:761 ¥:634 5ize:358 Confidence:726
Expression Expression:Happiness Score: Neutral:0, Happiness:100, Surprise:0, Anger:0, Sadness:0 Degree:100

TheFace Detection result info display in the image above is set . O
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7.10 Face Recognition

The Face Recognition (Identify) function of the Application will compare the fadaghe image sent from the
camera of the Device with a database of alreadgtezgd faces in order to identify them.

The user names of the recognized faces will bdalisg above them.

The result info output in the result log will inde the recognized user name and the degree ofleoi# of
the recognition.

The user name output will be from the list of pegistered user names stored in the Application.

The degree of confidence will be output from 0 @@Q. A higher value indicates a higher confidemcthe
recognition. The recognition result will not be puit if the degree of confidence is lower than tireshold

value set in Settings > Execution > Threshold vallRecognition.

Note that this function requires registering onenoire users along with recognition data in orddrdaised. A
previously saved Album file can also be restoredl @sed for recognition.

Note that while the registration of users and insage this function is done in the Album tab, it®eution is
done from the Main tab.

A “data not registered” message will be displaylbdve a face in the result display screen of thenMtd
when this function is used without any registersedrwor without any registered data for those users.
When multiple faces are detected, the result infefch one will be displayed in the result logniifying the
faces from Index:0 to Index:34.

An example of the result log and the result disphagtge is shown below.

A “Not registered” message will be displayed abaviace in the result display screen of the Mairvthbn
the user is not registered or when the degreerdfdance of the recognition is lower than the thodd value
specified.

When multiple individuals are present in the imagepgnized users will have their registered usene

displayed while non-registered users will have at‘Mgistered” message displayed.

Execute Body:0ff Hand:0ff Face:On Dir.:0ff Age:0ff Gender:0ff Gaze:0ff Blink:0ff Expr.:0ff Recog.:0On Vefiry:0ff
Stabilization:0ff

Besult Response time:270ms Return code:00
Face count:2

Index:0 H:1111 ¥:576 5ize:318 Confidence:&673
Recognition Hot registered Confidence:289
Index:1 H:225 Y:609 S5ize:304 Confidence:856

Recognition USER001 Confidence:725

TheFace Detection result info display in the image above is set id. O
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In device version 1.2.3 or latéface recognition (Verify) can be used.

Face recognition (Verify) function will compare the faces in the image denin the camera of the Device
with the face of ID specified as verification targanong already registered faces in a databasevenifg
them.

Face Recognition (Identify) andFace Recognition (Verify) can not be executed at the same time.

If “Verify” function button is clicked, ID select indow is displayed. Then check ID check box of fiegiion

target and click confirm button, please.

D Select

Selected ID;

r___r

D Name
0 USER001
1 USER002

Confirm

The verification result (OK or NG) will displayedhave the verified faces.

If the verification is success, “OK” is displayesl aresult.

The result info output in the result log will inde the verification result (OK or NG) and the degie
confidence (score) of the verification.

The degree of confidence is output from 0 to 1000.

When multiple faces are detected, the result infoetich one will be displayed in the result logijfyang the
faces from Index:0 to Index:34.

It is required to register user and user’s imagéite using-ace Recognition.

If the verification is failed, “NG” is displayed.
It means that the degree of confidence is lowen the threshold value set fBace Recognition (Verify).
When multiple faces are present in the image, icatibn result (OK or NG) is displayed above each

recognized face.

Execute Body:0ff Hand:Off Face:On Dir.:0ff Age:0ff Gender:0ff Gaze:Off Blink:0ff Expr.:0ff Recog.:0ff Vefiry:0On
Stabilization:0ff
Result Response time:263ms Return code:00
Face count:1
Index:0 X:831 Y:526 Size:406 Confidence:696
Verify ID:0 OK Score:970
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8 Troubleshooting

Suspectd caus | The cable or the nnector is not properly connec
Items to verif
Verify the cable and the connector.

Suspected cause 1. The cable is not properly connected
2. The communication setting is incorrect
3. The USB driver install was not completed
4. Themachintused is not powerful enou

Items to verif

1. Verify the cable and the connector.

2. Verify the communication settings and the traission speed of the Device.

3. Verify the Port number (COM and LPT) in the aevmanager of the machine.

4. Reduce the Baud rate setting, or change the dJisBr settings. Seg1 USB Driver Settings for
details on the USB driver settings.

1. The detection size and/or the threshold valttngs are incorrect
2. The appropriate functions are not selectedanMhin tab
3. The camera is block

Suspected cause

Items to verify

1. Verify that the detection size and/or threshaltlie are not too high.

2. Verify that the appropriate functions are catigeselected in the Main tab.
3. Verify that there are no obstacles in frontref tamera.

Suspected cause 1. The transfer image size is set incorrectly
2. The camera is blocked

Items to verif
1. Verify that the transfer image size is set t@le other than “no image”.
2. Verify that there are no obstacles in frontref tamera.

Suspected cau | The camera angle is set incorre
Items to verift
Verify the camera angle setting and the actual cammunting direction of the camera.

Contact the HVC Customer Service listed in the 8jgation document should any issue persist.
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8.1 USB Driver Settings

Open the “USB Serial Port (COM...)" of the “Por@dM & LPT)” in the “Device Manager” of the machine

connected to the Device and select “Properties”.

File

=

Action  View Help
e | = HEl®
“ i
3 % Batteries

B 9 Bluetooth Radios

[+ -{M Computer

[ gy Disk drives

.+ B Display adapters

g IDE ATA/ATAPI controllers
[ % Imaging devices

[+ Keyboards

ﬂ Mice and other pointing devices
b ‘_- Monitors

[8 _'I" Metwork adapters

. .l Portable Devices

° 7 Ports (COM & LPT)

USE Serial Port (COM3) Properties

Gene -1 Driver Daailsl

Bits per second: 9600 v
Data bits: [8 -
Partty: | Nane -

Stop bits: |1 -

Flow control: | None -

3 E Processors

1% Sound, video and game controllers

'] [ Restore Defauts |

[+ M System devices

i~ @ Universal Serial Bus controllers

[ ok || cancel

Then, select “Advanced...” from the “Port Settinggh.
The communication performance will improve if thHeatency Timer (msec)” in “BM Options” is set lower
than 16.

However,setting the value too low will increase the rate of interruption of the USB and increase the load

on the system. Make sure to set a balanced value.

-
Advanced Settings for COM3

COM Port Mumber: COM3 -

USB Transfer Sizes |

Select lower settings to correct performance problems at low baud rates.

Select higher settings for faster performance.

Receive (Bytes): 4025 -
Transmit {Bytes): 4096 x
BM Cpiions Miscellaneous Options
Select lower settings to correct response problems, ertl Erymeratin Il
—_— Serial Printe [F
Latency Timer {msec); 16 - kb, -
Cancel If Power Off El
mendts Event On Surprise Removal Ij
Minimum Read Timeout (msec): 0 = SetRTS On Close [Fl
Minimum Write Timeout {msec): |0 = Disable Modem Ctrl At Startup =
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