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B Trademarks
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1 Qutline

This document is the manual describing the spetitins of the commands used to operate the OMRON
Corporation B5T-007001 Device.

1.1B5T-007001 Device

The B5T-007001 device (hereafter referred to ashievice”) incorporates 10 algorithms of tRKAO™
Vision Image Sensing Technology to recognize the comditad people. Information on people's conditions
can be obtained by just mounting the Device onmggant.

The Device will detect human bodies (upper-bodghds (palms) and faces and output that detectguitre
The face direction, age, gender, gaze directiankldegree, expression and face recognition résigtcan be
obtained after detecting a face.

Note that pre-registration of recognition datatfer faces to be recognized is required in ordestothe
recognition function.

Refer to2 Function Descriptionfor details on the available functions.

Copyright (C) 2016-2020OMRON Corporation, All rights reserved. 5
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1.2 Image Data and Detection Result

The image data size taken by the Device is 16005 p2@ls.
The result info of the detected human bodies, handigces will include their position (center x & y

coordinates), size and degree of confidence.
The position is output in a coordinate system whiihtop-left corner of the image as the point dgiar(0,0).

When the camera angle is set to 90° or 270°, tlagé@mata size will become 1200x1600.

ﬁ Point of origin (0,0) /7

Coordinates (1599,0

Left Right Camera angle set to 0° or 180°.
Down
w®
Coordinates (0,1199) \— Coordinates (1599,1199)
Point of origin (0,0)
/ Coordinates (1199,0)
Up
Left Right Camera angle set to 90° or 270°.

Down

\ \ Coordinates (1199,1599
Coordinates (0,1599)

Copyright (C) 2016-2020OMRON Corporation, All rights reserved. 6
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2 Function Description

The following functions are available in the Device

Number | Function name Function description
1 Human Body Detection Detects human body (upper-half)
2 Hand Detection Detects hands (open palms)
3 Face Detection Detects faces
4 Face Direction Estimation Estimates the direction of detected faces
5 Age Estimation Estimates the age of detected faces
6 Gender Estimation Estimates the gender of detected faces
7 Gaze Estimation Estimates the gaze direction of detected faces
8 Blink Estimation Estimates the blink degree of detected faces
9 Expression Estimation Estimates the expression of detected faces
10 Face Recognition Recognizes detected faces
11 Image Output Output the image displaying the detection results

Copyright (C) 2016-2020OMRON Corporation, All rights reserved.
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2.1 Human Body Detection

Human Body Detectionwill detect human bodies (upper half of the boiy)he image data. The result info
will include the number of human bodies detected thieir respective position (center point coordist size

and degree of confidence. The width and heighthefsize will have the same value.

The coordinates of the human body are the coombnat the center of the rectangle circumscribing th
detected human body with the upper side touchiagdp of the head. The width and height will be hbienan

body size. Consider these as a rough approximation.

The degree of confidence (0 to 1000) indicatescthrdidence in the detection result. Detection rtsswuiill

only be output when their degree of confidencebisva the set threshold value.

The setting for the sizes to be detected can bagdaththrough a command. However, note that having a

smaller detection size set will require a longercesssing time.

Size

Size

Center poi
coordinates

Refer to4.3.4 Execute detectioffior details on the output result info.
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2.2 Hand Detection

Hand Detectionwill detect hands (open palms) in the image ddtde that only frontal hands (hands with the
palm facing the camera) will be detected. The taéstd will include the number of hands detected &meir
respective position (center point coordinatesk siad degree of confidence. The size of the hdRs (

displayed below. Consider these as a rough appeddm

The degree of confidence (0 to 1000) indicatestmdidence in the detection result. Detection rtssuill

only be output when their degree of confidencebisva the set threshold value.

The setting for the sizes to be detected can begeltathrough a command. However, note that having a

smaller detection size set will require a longergessing time.

A

R1 R R1=R2x9

\ D1=D2

i \ 4
|‘—’}<—4 A
D1 D2 R2

Refer to4.3.4 Execute detectioffior details on the output result info.
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2.3 Face Detection

Face Detectionwill detect faces in the image data. The restid imill include the number of faces detected
and their respective position (center point coatin), size and degree of confidence. The positiohsize of

the faces (D1) are displayed below. Consider thsserough approximation.

The degree of confidence (0 to 1000) indicatestmdidence in the detection result. Detection rtssuill

only be output when their degree of confidencebisva the set threshold value.

The setting for the sizes and angles (yaw ancaralles) to be detected can be changed through maondch
However, note that having a smaller detection aim a larger face angle range set will requirengéo
processing time.

Use the +30° setting for the face angle when uaingstimation function, i.€&ace Direction Estimation
Age Estimation, Gender Estimation, Gaze Estimation Blink Estimation or Expression Estimation or

Face Recognitionfollowing aFace Detectionprocess. Refer t4.3.9 Set Face Angléor details.

Note that a minimum detection size higher thani@élp is also recommended fbace Detection

Size

D2
IHZ
D1
H1
N_ "
H1=H2x3
D1=D2x2

Refer to4.3.4 Execute detectiofior details on the output result info.
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2.4 Face Direction Estimation

Face Direction Estimationwill estimate the direction (yaw angle, pitch anghd roll angle) of the detected
faces. The result info will include the yaw andhe pitch angle, the roll angle and the degreenfidence.
The degree of confidence (0 to 1000) indicatestmdidence in the estimation result. A higher vakik

indicate a higher confidence.

For the yaw angle, a left direction will have a atbge value while a right direction will have a fio® value.
For the pitch angle, a down direction will haveegative value while an up direction will have aipes

value.
For the roll angle, a counter-clockwise inclinatigitl have a negative value while a clockwise inalion will

have a positive value.

Roll angle

N,

+T
Pitch angle

!

+— Yawangle __,

+

Refer to4.3.4 Execute detectioffior details on the output result info.
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2.5 Age Estimation

Age Estimationwill estimate the age of the detected faces. €Balt info will include the estimated age (0 to

90) and the degree of confidence. The value 90imdgllde higher ages too.

The degree of confidence (0 to 1000) indicatestmdidence in the estimation result. A higher vakik

indicate a higher confidence.

Refer to4.3.4 Execute detectioffior details on the output result info.
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2.6 Gender Estimation
Gender Estimationwill estimate the gender of the detected faces.rEsult info will include the estimated

gender (male or female) and the degree of confielenc

The degree of confidence (0 to 1000) indicatestmdidence in the estimation result. A higher vakik

indicate a higher confidence.

Refer to4.3.4 Execute detectioffior details on the output result info.
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2.7 Gaze Estimation
Gaze Estimationwill estimate the gaze (yaw angle and pitch anglehe detected faces. The result info will

include the gaze yaw angle, the gaze pitch angldtemdegree of confidence.

For the yaw angle, a left direction will have a atbge value while a right direction will have a fio® value.
For the pitch angle, a down direction will haveegative value while an up direction will have aipes

value.

| Pitch angle® |

| Yaw angle:p |

i

Image plang

Refer to4.3.4 Execute detectioffior details on the output result info.
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2.8 Blink Estimation

Blink Estimation will estimate the blink degree for both eyes & tletected faces. The result info will

include the left eye blink degree, the right eyiakbtlegree and the degree of confidence.
A higher value for the blink degree (1 to 1000)lwitlicate the eye is closer to being fully shl@@@).
The left eye is the actual right eye of the indidtin the image, and vice versa.

Refer to4.3.4 Execute detectiofior details on the output result info.
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2.9 Expression Estimation

Expression Estimationwill estimate the facial expression of the detédtees. The possible expressions are
the following five expressions: “neutral”, “happs®, “surprise”, “anger” and “sadness”. The reguiid will

include the score for each expression and the ssjore degree (positive/negative).

The score (0 to 100) of each expression indicéiedikeliness of the face displaying the estimatepression

and a higher score will indicate a higher likelines
The expression degree (100 to -100) indicates ¢hergl positive or negative expression in the fadegree
closer to 100 will indicate a high degree of “hapgss” while a degree closer to -100 will indicatagh

degree of “anger” or “sadness”. A degree of 0 iatis that the expression is neither positive ngatiee.

Refer to4.3.4 Execute detectiofior details on the output result info.
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2.10Face Recognition

Face Recognition (Identify)will compare the detected faces with the facegeitmn data registered
beforehand in the Album in order to recognize tl@nong the registered users.

Version 1.2.3 or lateFace Recognition (Verify)function has been adddeéace Recognition (Verify)will

compare the detected faces with specified Useggistered in the Album.

The result info ofFace Recognition (Identify)will include the User ID registered in the Albumcdkits score
indicating the likeliness of being that recognizeser.
Version 1.2.3 or later, the result infofedice Recognition (Verify)will include the Pass or Fail information

and its score iFace Recognition (Verify)is executed.

A higher score (0 to 1000) indicates a higher lileds of the detected face being the recognizasdtezgd

user.

In Face Recognition (Identify) a detected face will be recognized as a regidteser only if its score value is
higher than or equal to the threshold value setilltbe identified as “not registered” if its s@is lower than
the threshold value.

Version 1.2.3 or later, detected face will be judigs pass only if its score value is higher thaequral to the
threshold value foFace Recognition (Verify)if Face Recognition (Verify)is executed. It will be judged as

fail if its score value is lower than thresholduaforFace Recognition (Verify)
Refer to4.3.4 Execute detectiofior details on the output result info.
The maximum number of possible registered uset80s with up to 10 images for data per user.

Version 1.2.3 or later, maximum number of possiblgistered user and images per user can be sefeated
following 3 patterns.

maximum number of users is 100, with up to 18des for data per user (Default)

maximum number of users is 500, with up to 2gesafor data per user

maximum number of users is 1000, with up to agenfor data per user

The recognition data can be registered in or erfisat the Album by specifying a User ID (0 to 9%daa
Data ID (0 to 9).

Version 1.2.3 or later, if maximum number of usgerS00, range of User ID is from 0 to 499 and ranfjPata
ID is from 0 to 1. If maximum number of users i900the range of User ID is from 0 to 999 and Dat& 0

Maximum number of users is set by “Set number gistered people in Album” command.

Copyright (C) 2016-2020OMRON Corporation, All rights reserved. 17
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Notes on Face Recognition Usage

1. Create the Album (register face recognition dathe Album)

Take a picture of the user to be registered wighDbvice and get their recognition data. The rettimgndata
will be stored in the Album as Album data. The Allbgan contain data for up to 100 users, with updto
pictures per user. The Album data will be registerethe Album by specifying the user ID (0 to @9d data
ID (0to9).

Versionl.2.3 or later, if maximum number of userS00, the Album can contain data for up to 500g)seith
up to 2 pictures per users. The Album data wilidggstered in the Album by specifying the user (O q 499)
and data ID (0 to 1). If maximum number of usersd60, the Album can contain data for up to 100€Fsis
with up to 1 picture per users. The Album data bdiregistered in the Album by specifying the uBe¢0 to
999) and data ID (0).

Maximum number of users is set by “Set number gistered people in Alboum” command.

The Album data will be saved on the RAM memorytia Device.

2. Execute Face Recognition

Face Recognition (Identify)can be executed if recognition data is registemetie Aloum. Refer td.3.4

Execute detectiorfor details.

Version 1.2.3 or lateFrace Recognition (Verify)can be executed.

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

Copyright (C) 2016-2020OMRON Corporation, All rights reserved. 18
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3. Save Album on Flash ROM
The Album data saved on the RAM memory in the Degian be saved on the flash ROM of the Device.

The Album data on the flash ROM will be written thhe RAM of the Device when it is turned ON.
Refer t04.3.18 Save Album on Flash ROMor details.

4. Save and Load Album

The Album can be saved to and loaded from the Bidst Only the Album data stored on the Device RAM
can be saved or loaded. It is recommended to shaelaip of the Album data on the Host side todas t
Album data can be lost if the power is cut from Erevice when saving the Album data on the flash ROM

Device (B5T-007001)

Host Side RAM Flash ROM
/ \ Album Album
Y
Save Album Save on|Klash ROM

»

<

Load Album X
f Load pn startup
P

— | / iCt“\:e / Registration

Recognition data

v

g s
i Y-

4

Refer t04.3.16 Save Albunmand4.3.17 Load Albumfor details.
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2.111lmage Output

The Device can output the image displaying thedliete results in the following formats:
(1) 320%240 pixels

(2) 160x120 pixels

(3) No image output

The image output is used for the following:
(1) Provide visual support for application develarn
(2) Provide visual support when setting up the Devi

This is why no format above 320x240 pixels is ala#.
Refer to4.3.4 Execute detectioffior details on the output image.
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3 Process Flow
3.1 Command Flow

The common command flow between the Host side lamdevice is as described below.

@

ST TTEY 2 Command ®‘_> DeVICe

L

Host
Result from

anma B
® command @

_%51007001)

>
<
)

@ The command is sent from the Host side to the @evi

@ The Device receives the command.

@ The Device executes the command.

@ The Device sends the result of the executed comrhack to the Host side.
(® The Host side received the result of the execotedmand.

Do not send additional commands from the Host sidentil the result of the previously executed

command are received back

Caution
The results from the executed command may sometiwielse properly received after a set period oétifn
the connector transmitting the command is not pigm@nnected. In such a case, assume a commaaduim

Refer to5 Command Timeoutfor details on command timeouts.

Copyright (C) 2016-2020OMRON Corporation, All rights reserved. 21



B5T-007001 Command Specifications
[SG-B5T-088E]

3.2Host Process Flow

The common process flow from the Host side corntrglthe Device is as described below.

=D

I
1 Turn Device ON

Standby
(wait for activation)

3 Confirm activation

Send next command Retry

» la
Ll el

4) Send command

Execute command
Receive results

Exception processing

Y no

Error processing

Ce
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@ Turn the Device ON.

@ A standby period is required before the Deviceremeive commands from the Host side. The standby

period is 1 second when not usifgce Recognitionand 2 seconds when using it.

@ Confirm that the Device is connected.
For example, a “Get model and version” commandbsagent to confirm a proper response.
This can also be the initial command used by tipdiegtion on the Host side.
The possible explanations when a proper respeanrseot be confirmed are as below:
- The signal transmission speed settings donaach.

- The transmission cable, or the connectorptgpnoperly connected.

Caution

If the command result cannot be received even #dftestandby period has ended, it may be becaase th
Album file is broken. In such a case, a procesgstore the backup files will be executed and ra&g up to
2 minutes. Note that the Album file may be brokee tb turning the Device OFF or resetting it whvigting
data on the Album.

@ Send the command to the Device.
This is, for example, the process describe8.thDetection Process Flowr 3.4 Registration Process
Flow. Specify the required commands in accordance tivéhapplication on the Host side.
Execute the "Set UART forwarding speed" first ihoecting through UART.

(® Receive the command results from the Device.
Confirm the response code received and procéédive appropriate error processing should any
error occur, in accordance with the applicatiortreHost side.

® Refer to5.2 Additional Notes on Command Timeoutind5.3 Command Timeout Calculation

for details on the commands’ timeout period.

(@ Send the command again if it was not properlyivece Choose an appropriate number of tries (N)

in accordance with the application on the Host.side

Proceed with the appropriate exception procestihg command result cannot be received after N
number of tries. For example,
- Reset the Device.

- Restart the system.
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3.3 Detection Process Flow

This is the standard process flow for the detectioytess (when every command resulted in a nornd)l e
executed on the Host side.

Start

Set camera angle

Set threshold value

] > < Change settings as required before executing titwtec
Set detection size (this step is not required if using the defaalues).

I

Set face angle

L 4

Execute detection «— Execute the equired functions after obtainingdétction

result.
No

< e >

Yes

End
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3.4 Registration Process Flow
This is the standard process flow for the datastegfion process for Face Recognition (when everngrnand
resulted in a normal end) executed on the Host side

Start

Set camera angle

Set threshold value
] > (this step is not required if using the defaulies)

< Change settings as required before registerirgy dat

Set detection size

I

Set face angle

Register data

No

<oy >

Yes

Save Album
on Devict

I

Save Album
on Flash RON

End
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3.5End Process Flow

Terminate the process of the Device before sergicgmmand or just after receiving the results of a

command execution.
Make sure not to terminate the Device process vehikeuting thé4.3.18 Save Album on Flash ROM”

command as the Album data is being written on lleghfROM during that time.
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4 Command Specifications
4.1 Formats
4.1.1Command Format
Data length 2 bytes
Synchronous code| Command number SB ‘ MSB Data
FEh See See4.3 Command Description
4.2 Command List ' P
LSB: least significant byte
MSB:  most significant byte
Note that the LSB will be transmitted first.
For example, for a data length of 300(012Ch) byttessfransmission order will be 2Gh 01h.
4.1.2Response Format
Data | h 4
Synchronous code Response code L LSB | L?tMaSEn?tH-LgétTSH-M SB Data

See
FEh 4.4 Response Code See4.3 Command Description
List

L-LSB: least significant byte (low word)

L-MSB: most significant byte (low word)
H-LSB: least significant byte (high word)
H-MSB: most significant byte (high word)

Note that the L-LSB will be transmitted first.
For example, for a data length of 76816(00012Ch@tgs, the transmission order will be 28h2Ch— 01h
— 00h.
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4.2 Command List

Command number

Command name

Command description

00h Get model and version Gets the Device’s moagh@rsion.
01h Set camera angle Sets the camera angle.
02h Get camera angle Gets the camera angle set.
04h Execute detection E)fecuteg the. specified functions, ek@ce Detection
Blink Estimation, etc
Sets the threshold values fduman Body Detection
05h Set threshold value Hand Detection Face Detection and/or Face
Recognition (Identify).
Gets the threshold value set fdduman Body
06h Get threshold value Detection Hand Detection Face Detectionand/or
Face Recognition (Identify)
. . Sets the detection size fétuman Body Detection
07h Set detection size Hand Detectionand/orFace Detection
. : Gets the detection size set féuman Body Detection
08h Get detection size Hand Detectionand/orFace Detection
09h Set face angle Sets the face angle, i.e. thg yaw angle rangetantbtl
anglerangefor Face Detection
0Ah Get face angle Gets the face angle set&oe Detection
OEh Set UART forwarding rate | Sets the UART forwarfiate.
10n Register data Reglstgrs qlata forFace Recognition and gets
normalized imag
11h Delete specified data Deletes a specified tergid data.
12h Delete specified user Deletes a specified texgid user.
13h Delete all data Deletes all the registered.data
15h Get user info Gets the registration info opecified user.
17h tsiicle USB send timeout Set the send timeout time when using USB.
18h gﬁfe USB send timeout Get the send timeout time when using USB.
19h E‘:rtleUSB receive timeout Set the receive timeout time when using USB.
1Ah gserSB recetve timeout Set the receive timeout time when using USB.
20h Save Album Saves the Album on the Host side.
21h Load Album Loads the Album from the Host sidléhe Device.
22h Save Album on Flash RONISaves the Album on the flash ROM
30h Reformat Flash ROM Reformats the Album sava arethe flash ROM.
Set threshold value fdface . .
40h Recognition (Verify) Set the threshold value féace Recognition (Verify)
Get threshold value fdface " .
41h Recognition (Verify) Get the threshold value féace Recognition (Verify)
49h Set User ID for Face|Set the target User ID in the Album fdface
Recognition (Verify) Recognition (Verify).
43h Get User ID for Face|/Get the target User ID in the Album fdface
Recognition (Verify) Recognition (Verify).
Set number of registere8et the maximum number of registered peophel
44h . : ;
people irAlbum image data peusersin theAlbum.
45h Get number of registereet the maximum number of registered people

peopl¢in Album

image data peusersin theAlbum.
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4.3 Command Description
4.3.1Get Model and Version
This gets the model and version info of the Device.
® Command (Host— Device)
Synchronous code Command number Data length
FEh 00h 00h 00h
B Response (Device»> Host)
Synchronous code Response code Data length Data
Normalend: | 13 | oon | ooh | 00h | See below for details
0or
FEh _
Error: 0oh | Ooh | OOh | 0oh
FFh to COh
Date
Model text (12 characters): “B5T-007001 ~
Major version (1 byte HEX): used for major changes
Minor version (1 byte HEX): used for minor changes
Release version (1 byte HEX): used for minor cdioes
Revision number (4 byte HEX): used internally
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4.3.2Set Camera Angle
This sets camera angle.
® Command (Host— Device)
Synchronous code Command numbef Data length Data
FEh 01h 01h | 0OOh See below for details
B Response (Device»> Host)
Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh
00F
FEh _
Error: ooh | 00h | OOh | 00Oh
FFI to COF

Date

The camera angle is the angle used when facingaimera. The camera angle and the image orientat@éoas
displayed below. Note that this manual refersgbtrand left from the perspective of looking atieyre, i.e.
the left will be the actual right of the individudisplayed, and vice-versa.

0°: 00h Original camera side up

Camera module

90°: 01h

Original camera side up

Camera module
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180°: 02h
Camera module

Original camera side up

270°: 03h

Camera module

Original camera side up L

Note that “U” is for the up direction, “R” is forght direction, “D” is for the down direction andl™is for the

left direction.
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4.3.3Get Camera Angle
This gets the camera angle set.
B Command (Host—Device)
Synchronous code Command number Data length
FEh 02h 00h 00h
B Response (Device»> Host)
Synchronous code Response code Data length Data
NEIEY @k 01lh | OOh | OOh | 0Oh | See below for details
0oF
FEh _
Error: 00h | 00h | 00h | 00h
FFI to COF

Date
The camera angle is the angle used when facingaimera.
0° 00h
90° 01h
180° 02h
270° 03h
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4.3.4Execute detection
This executes the detection process and the spafifnctions. The shrunken image can be output vilen
detection process is executed.

B Command (Host—Device)

Synchronous code Command numbef Data length Data
FEh 04h 03h | 00h See below for details

B Response (Device»> Host)

Synchronous code Response code Data length Data
Normal end: See the next pages for detz See the next pages for
FEh 00F detail
Error:
FET to COF 00h | 00Oh | 00Oh | 0Oh

Command Dai

The function specification (2 bytes) and the imag#put designation (1 byte) are as displayed below.
The specification of the functions to be executeddne by specifying the bit data.

The functions with “1" specified will be executed.

First byte
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
o T
) 3 S
@© @ o)
5 2 2 & = D & 2
~ e o | n |8 |8 |2
m m = m 2 g
. 5 m 21 o O Y o
S |5 |2 |35 |2 | & |§ |
212 5§ | & |2 2|2 |¢=
s g |28 5|8 |¢8|¢8
g' 5

Second byte

@
~—*
N
D
=1
»
@
—
a1
@
—
i N
D
—*
w
@
~—*
N
@
—
[N
D
=
o

T T
28 )
3 |=8 |mm
o o o o o Sp |23 |23
= = = = = < @ 33
< < < >< = =2 |53 ®
® ) ® ® ) :8 |58 |29
a a a a a z La |52
o — Oo
55 S |38
= 3.
w = =
o o
S =

Third byte

00h : no image output
01h: image output in 320x240 pixel resolution (QVGA)
02h: image output in 160x120 pixel resolution
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Notes

*NOTE 1: The image can be output even if no funti®specified (all “0”) for execution.

*NOTE 2: No error will occur if nothing is specitieincluding the output result setting.

*NOTE 3: Version 1.2.3 or lateFace Recognition (Verify)can be set at Bit2. (Prior to version 1.2.3 Bit2
should be fixed value 0).

Bitl (Face Recognition (Identify) and Bit2 Face Recognition (Verify) cannot be set 1 at the same time. If
Bitl and Bit2 is set 1 at the same time, improgenimand error is returned.

It is required to specify target User ID by exewgtl'Set User ID fofFace Recognition (Verify) command

before executing “Execute detection” commanBate Recognition (Verify)is executed. If target User ID is
unset, improper command error is returned.
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Result infc

The result info can be broadly divided as displalyelbw.

Data
Human Body Hand Detection Face Detection
Header . ‘ , , Image data
Detectionresul resul related resul
4 bytes 8 x n bytes 8 x n bytes (2t038) xn byteSO/lgﬁggY%M
Face Detectiorrelated results
Face DirFea::ii?) n Age Gender Gaze Blink Expression Face
Detection N Estimation | Estimation | Estimation | Estimation | Estimation | Recognition
Estimation
result resul result result result result result result
8 bytes 8 bytes 3 bytes 3 bytes 2 bytes 4 bytes  ytesb 4 bytes

*NOTE 1: The detection result will not be outputevhthe detection process is not executed. Likewise,

image data will not be output when the imageoisautput (both will become 0 byte).

The data format will all be signed (signed chagnei short, signed int), except for the luminaralee of the

image data (not signed).

The “n” value will range from 0 to 35 (maximum nuentof detected items).

Prior to version 1.2.3, the resultiédce Recognition (Identify)is output as Face Recognition Result. Version

1.2.3 or later, result dface Recognition (Identify)is output ifFace Recognition (Identify)is executed,

result ofFace Recognition (Verify)is output ifFace Recognition (Verify)is executed.

Data length rang

D

The data length is from 4 (minimum value) to 78&@R(L336Ah) bytes.

The maximum values for the data are as displaykmhbe

Data
Human Body Hand Detection Face Detection
Header . _ , Image data
Detectionresul resul related resu
4 bytes 8 x 35 hytes 8 x 35 hytes 38 x 35 hytes 0 6ytes
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| Heade l
The header displays the following information.
Header
Number of dEt.GCtEd Number of detected face Reserved
human bodie
0to 35 0to 35 Oto 35 0 fixed

Human Body Detectiol\

Human Body Detectionresult
8 bytes x numbeof detecte human bodie

. . . Degree of confidence
x-coordinate y-coordinate Size (0t0 1000
LSB MSB LSB | MsB LSB MSB LSB | MSB

The point of origin for the coordinates is the tefi-corner of the image.
The image is in 1600x1200 (or 1200x1600) pixels.

The coordinates faduman Body Detectionare the x and y coordinates of the center poitth@detected

human body.

Hand Detectiorl

. . . Degree of confidence
x-coordinate y-coordinate Size (0t0 1000
LsB | MsB LSB | MsB LSB | MSB LSB | WMSB

The coordinates fddand Detectionare the x and y coordinates of the center poith®fdetected hand.

Face Detectio'

Face Detectionresult

8 byte!
x-coordinate y-coordinate Size Degree of confidence
(0 to 1000)
LSB MSB LSB MSB LSB MSB LSB ‘ MSB

The coordinates fdface Detectionare the x and y coordinates of the center poith@idetected face.
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Face Direction Estimatio|i|1

Face Direction Estimationresult
8 byte!
Yaw angle (left-right) | Pitch angle (up-down) Roll angle Degree of confidence
(-18Ct0 179 (-18Cto 179 (-18Ct0 179 (0to 1000
LSB | MSB LSB | MSB LSB | MSB LSB | MSB

For the yaw angle, a left direction will have a atbge value while a right direction will have a fio® value.
For the pitch angle, a down direction will haveegative value while an up direction will have aifes
value.

For the roll angle, a counter-clockwise inclinatisifi have a negative value while a clockwise inelion will

have a positive value.

Age Estimatimﬂ

Age Estimation result
3 bytes
All values will be -128(80h, FF80h) when the estiimia was not possible
LSB =80h MSB = FFF

Age Degree of confidence
(0to 90) (0to 1000
*NOTE 2 LSB | MSB

*NOTE 2: The value 90 includes higher ages too.

Gender Estimatiof]

Gender Estimation result
3 bytes
All values will be -128(80h, FF80h) when the estiimra was not possible.
LSB = 80h, MSB = FFh

Gender Degree of confidence
(Oorl) (0to 1000

0: Female
1: Male LSB MSB

)

Gaze Estimatio

Gaze Estimationresult
2 bytes
All values will be-128(80h) wheithe estimation was not possik
Yaw angle (left-right) Pitch angle (Up-down)
(-9Cto0 90) (-90to0 90)

For the yaw angle, a left direction will have a atdge value while a right direction will have a fin® value.

For the pitch angle, a down direction will haveegative value while an up direction will have aipes

value.
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Blink Estimation
Blink Estimation result
4 bytes
All values will be -128(FF80h) when the estimatigas not possible
LSB =80h MSB = FFr
Blink degree (left) Blink degree (right)
(1to 1000 (1to 1000
LSB | MSB LSB | MSB

A higher value indicates the eye is closer to béitlg shut (1000).

Expression Estimation

Expression Estimationresult
6 bytes
All values will be-12&(80h) wherthe estimation was not pcible
Expression degree
(positive/negative)
(-10Cto 100

A higher value of happiness will result in an exgsien degree closer to +100, while higher valuesugbrise,

Neutral | Happiness| Surprise Anger Sadness
(0to 100) | (Oto 100) | (Oto 100) | (Oto 100) | (O to 100)

anger and sadness will result in an expressioregegoser to -100.

Face Recognition (ldentify)

Face Recognition (Identify)result
4 bytes
All values will be -128(FF80h) when the recognitieas not possible
LSB = 80h, MSB = FFh
All the values will be -127(FF81h) when no dataggistered in the Album
LSB = 81h MSB = FFt

User ID (0 to 9g)\°TE3 Score (degree of likeliness)
FFFFI: no corespondig ID (0to 1000 *NOTE 4
LSB | MSB LSB | MSB

*NOTE 3: Version 1.2.3 or later, the range of UK&iis from 0 to 499 if the maximum user is set 86.5The

range of User ID is from 0 to 999 if maximum uieset as 1000. The maximum user can be set by

“Set number of registered people in Album” command
*NOTE 4: The top score will still be output wheretlyser ID is FFFFh, indicating a score lower thiam t

threshold value set.
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Face Recognition (Verify)

Face Recognition (Verify)result
4 bytes
All values will be -128(FF80h) when the recognitieas not possible
LSB = 80h, MSB = FFh
All the values will be -127(FF81h) when target UK2idata is not registered in the Album
LSB =81h MSB = FFt

if\/"NOTES
Resucl)to%fofrggés Score (degree of likeliness)
FEEEh: Eail (0 to 1000) *NOTE 6
LSB | MSB LSB | MSB

*NOTE 5: The result is “Pass” if the score is highigan or equal to threshold féace Recognition (Verify)
the result is “Fail” if the score is lower to thedshold.

*NOTE 6: The score is lower than threshold value Face Recognition (Verify)if the result of verify is
FFFFh.
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Image data|
Image data
76804/1204 bytes
Width (320 / 160) Height (240 / 120) Greyscale value of each pixel (luminance value)
LSB | MSB LSB | MsB 0 to 255(FFh)

*NOTE 4: The width and height will be reversed whka camera angle is set to 90° or 270°.

With “W” as the width and “H” as the height of thmeage data, the pixel data output order will beliaplayed

below.
Data name
1 Greyscale value of (0,0) (luminance)
2 Greyscale value of (1,0) (luminance)
3 Greyscale value of (2,0) (luminance)
w Greyscale value of (W-1,0) (luminance)
W+1 | Greyscale value of (0,1) (luminance)
WxH-1 | Greyscale value of (W-2,H-1) (luminance)
WxH | Greyscale value of (W-1,H-1) (luminance)
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Result info example

The data aligned in the header will be as displdedw when 35 items were detected for each cagegor
(human body, hand and face).

Human Body Detectionresult Face Detectiorrelated result
8 x 35 bytes 8 x 35 bytes (2 to 35) x 35 bytes

WhenHuman Body Detection Face DetectiomrandAge Estimation are specified, the result will be as

displayed below when 2 human bodies and 2 facededeeted.

Face Detectionrelated | Face Detectionrelated
Human Body Detection | Human Body Detection result : result :
result 1 result 2 Face Age Face Age
Detection | Estimation | Detection | Estimation
8 bytes 8 bytes 8+3 bytes 8+3 bytes

WhenAge EstimationandGender Estimation are specified, the result will be as displayedwalvhen 2
faces are detected.

Face Detectiorrelated result 1 Face Detectiorrelated result 2
Age Estimation Gender Estimation Age Estimation Gender Estimation
3+3 bytes 3+3 bytes

When there are multiple detected items, the posiicthe face will be unknown Face Detectiorwas not
selected. As such, it is recommended to spéafye Detectionfor execution. Note thatace Detectionwill
be executed even if it was not selected when $setpdpe Estimation or any othefFace Detectiorrelated
function.
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4.3.5Set Threshold Values

This sets the threshold values Fuman Body Detection Hand Detection Face Detectiorand/orFace
Recognition

B Command (Host—Device)

Synchronous code Command numbef Data length Data
FEh 05h 08h | 00h See below for details

B Response (Device»> Host)

Synchronous code Response code Data length
biietinyzl) ik ooh | ooh | ooh | ooh

(00]3

FEh _
Sl ooh | ooh | ooh | ooh

FFI to COr

Date

The specification range for the threshold valubys) ofHuman Body Detection Hand Detection Face
DetectionandFace Recognition (Identify)is as displayed below.

Face Recognition (Identify) 0 to1000

Others: 1 to 1000

The table below displays the values when set threshold value of 500.

# Data nhame Value when set for 500
1 | Threshold value fdduman Body Detection(LSB) F4h
2 | Threshold value faduman Body Detection(MSB) 01h
3 | Threshold value fadand Detection(LSB) F4h
4 | Threshold value fadand Detection(MSB) 01h
5 | Threshold value fdFace Detection(LSB) F4h
6 | Threshold value faFace Detection(MSB) 01h
7 | Threshold value fdFace Recognition (Identify)(LSB) F4h
8 | Threshold value faface Recognition(ldentify) (MSB) 01lh
Notes

The default value for all the threshold valuesd8.5
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4.3.6Get Threshold Values
This gets the threshold values set.
Command (Host—Device)
Synchronous code Command number Data length
FEh 06h 00h 00h
B Response (Device»> Host)
Synchronous code Response code Data length Data
NEIEY @k 08h | O0Oh | OOh | 0Oh | See below for details
0oF
FEh _
Error: 00h | 00h | 00h | 00h
FFI to COF
Date

The threshold values fétuman Body Detection Hand Detection Face DetectiorandFace Recognition

(Identify) (2 bytes each) are as displayed below.

# | Data name

Threshold value faduman Body Detection(LSB)
Threshold value fdduman Body Detection(MSB)
Threshold value fdrdand Detection(LSB)

Threshold value fddand Detection(MSB)

Threshold value fdface Detection(LSB)

Threshold value fdfFace Detection(MSB)

Threshold value fdface Recognition (Identify)(LSB)
Threshold value fdface Recognition(ldentify) (MSB)

(N[O |O|R|W|IN|[F
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4.3.7Set Detection Size
This sets the detection sizes Fuman Body Detection Hand DetectionandFace Detection
Command (Host—Device)
Synchronous code Command numbef Data length Data
FEh 07h 0Ch | 00Oh See below for details

B Response (Device»> Host)

Synchronous code Response code Data length
biietinyzl) ik ooh | ooh | ooh | ooh

(00]3

FEh _
Sl ooh | ooh | ooh | ooh

FFI to COr

Dala

The specification range for the minimum and maxindetection size (2 bytes each)-idiman Body
Detection Hand Detection andFace Detectionis from 20 to 8192, with a required maximum vaerger
than or equal to the minimum value.

The table below displays the values when set foimimum detection size of 50 and a maximum detactio
size of 500.

# Data name Value when set to 50/500
1 | Minimum detection size fdiuman Body Detection(LSB) | 32h
2 | Minimum detection size fdduman Body Detection(MSB) | 00h
3 | Maximum detection size fétfuman Body Detection(LSB) | F4h
4 | Maximum detection size fétuman Body Detection(MSB) | 01h
5 | Minimum detection size fddand Detection (LSB) 32h
6 | Minimum detection size fdiand Detection(MSB) 00h
7 | Maximum detection size fétand Detection (LSB) F4h
8 | Maximum detection size fétand Detection(MSB) 01lh
9 | Minimum detection size fdface Detection(LSB) 32h
10 | Minimum detection size fdFace Detection(MSB) 00h
11 | Maximum detection size fdface Detection(LSB) F4h
12 | Maximum detection size fdface Detection(MSB) 01h
Notes

The minimum and maximum default values are 30/§b®2luman Body Detection 40/8192 foHand
Detectionand 64/8192 foFace Detection
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4.3.8Get Detection Size
This gets the detection sizes set.
Command (Host—Device)
Synchronous code Command number Data length
FEh 08h 00h 00h
B Response (Device»> Host)
Synchronous code Response code Data length Data
NEIEY @k OCh | 00Oh | OOh | 00h | See below for details
0oF
FEh _
Error: 00h | 00h | 00h | 00h
FFI to COF
Date

The minimum and maximum detections sizesHaman Body Detection Hand DetectionandFace

Detection (2 bytes each) are as displayed below.

# | Data name

Minimum detection size fdduman Body Detection(LSB)
Minimum detection size fdduman Body Detection(MSB)
Maximum detection size fétuman Body Detection(LSB)
Maximum detection size fétuman Body Detection(MSB)
Minimum detection size fddand Detection (LSB)
Minimum detection size fddand Detection(MSB)
Maximum detection size fétand Detection(LSB)
Maximum detection size fétand Detection (MSB)
Minimum detection size fdface Detection(LSB)
Minimum detection size fdface Detection(MSB)
Maximum detection size fdtace Detection(LSB)
Maximum detection size fdtace Detection(MSB)

OO (NO|U|R|W|IN|F

=
o

=
=

=
N
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4.3.9Set Face Angle
This sets the face angle féace Detectioni.e. the yaw and roll angle range to be detected.
B Command (Host—Device)
Synchronous code Command numbef Data length Data
FEh 09h 02h | 00h See below for details
B Response (Device»> Host)
Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh
(0]0]
FEh _
Error: ooh | 0oh | 00h | 0Oh
FFF to COF

Date

The face direction yaw angle range and face intiinaoll angle range (1 byte each) are as displdatow.

First byte

Yaw angle range

00h : £30° (frontal face) (#3)

01h : £60Q° (half-profile face) (#2 & #4)
02F : +9(° (profile face’ (#1 & #5

#2 #3 #4 #5

Roll angle range
00h : +15°
01k : +45¢

#1

Second byte

o

e
Y|
Z

Notes

The default values are +30° for the yaw angle raangk+15° for the roll angle range.

Copyright (C) 2016-2020OMRON Corporation, All rights reserved. 46



B5T-007001 Command Specifications

[SG-B5T-088E]
4.3.10Get Face Angle
This gets the face angle set feace Detection
B Command (Host—Device)
Synchronous code Command number Data length
FEh 0Ah 00h 00h
B Response (Device» Host)
Synchronous code Response code Data length Data
NEIEY @k 02h | O0Oh | OOh | 0Oh | See below for details
0oF
FEh _
Error: 00h | 00h | 00h | 00h
FFI to COF
Date

The face direction yaw angle range and face intiinaoll angle range (each 1 byte) are as displdatow.

First byte

Yaw angle range
00h: £30°
01h: £+60°
02F: +£90¢

Second byte

Roll angle range
00h: £15°
01F: +45°
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4.3.11Set UART Forwarding Rate

This sets the UART forwarding rate (in bps).

The setting can be done when the USB is connectgdvdl have no influence on the transmission spesd

this is a command for the UART connection.

B Command (Host—Device)

Synchronous code Command number Data Iengﬂh Data
FEh OEh 0th | 00h See below

B Response (Device» Host)

Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh
FER oor.
Error: 0oh | 00h | 00Oh | OOh
FFF to COF
Date
# | Forwarding rate (bps) Set value
1 | 9600 00h
2 | 38400 01lh
3 | 115200 02h
4 | 230400 03h
5 | 460800 04h
6 | 921600 05h

The default forwarding rate is 9600 bps.
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4.3.12Register Data (Face Recognition)
This registers face recognition data on the Detddee used foFace Recognition
Note that any already registered data will be ovigien.
Command (Host—Device)
Synchronous code Command numbef Data length Data
FEh 10h 03h | 00h See below for details
B Response (Device»> Host)
Synchronous code Response code Data length Data
Normal end: Image data (face)
FEh 0or G | el ) el | e Se¢ below for detail
Error:
01h 02h FFFtocor | 00N | 00n | 00h 00N

Commaid Date

The User ID (2 bytes) and Data ID (1 byte) areisgldyed below.

Prior to version 1.2.3, the specification range te 99 for the User ID and 0 to 9 for the Data ID.

Version 1.2.3 or later, the range is 0 to 499 fer Wser ID and O to 1 for the Data ID if the maximuser is
set as 500. The range is 0 to 999 for the UsemidDafor the Data ID if maximum user is set as 1000

The maximum user can be set by “Set number oftergid people in Album” command.

The set values when the User ID is 50 and the Maia 5 are displayed below.

Data name Set value for example
1 | User ID (LSB) 32h
2 | User ID (MSB) 00h
3 | DatalD 05h
Image Dat

The image info (width and height, 2 bytes each)iarafe data are as displayed below.
The image data is in 64 x 64 pixels.

Note that the recognition data registered on théid@ds not image data.

Data name

Image width (LSB) (40h)

Image width (MSB) (00h)

Image height (LSB) (40h)

Image height (MSB) (00h)
Greyscale value of (0,0) (luminance)
Greyscale value of (1,0) (luminance)
Greyscale value of (2,0) (luminance)

N[O~ |lWIN|(F

4100| Greyscale value of (63,63) (luminance)
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4.3.13Delete Specified Data (Face Recognition)
This deletes a specified registered data from thade.
B Command (Host—Device)
Synchronous code Command numbef Data length Data
FEh 11h 03h | 00h See below for details
B Response (Device»> Host)
Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh
0or
FEh _
Error: ooh | 00h | OOh | 00Oh
FFF to COF

Date

The User ID (2 bytes) and Data ID (1 byte) areisgldyed below.

Prior to version 1.2.3, the specification range te 99 for the User ID and 0 to 9 for the Data ID.

Version 1.2.3 or later, the range is 0 to 499 fer Wser ID and O to 1 for the Data ID if the maximuser is
set as 500. The range is 0 to 999 for the UsemidDafor the Data ID if maximum user is set as 1000

The maximum user can be set by “Set number oftergid people in Album” command.

The set values when the User ID is 50 and the Maia 5 are displayed below.

Data name Set value for example
1 | User ID (LSB) 32h
2 | User ID (MSB) 00h
3 | DatalD 05h
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4.3.14Delete Specified User (Face Recognition)
This deletes all the registered data of a specifst from the Device.
B Command (Host—Device)
Synchronous code Command numbef Data length Data
FEh 12h 02h | 00h See below for details
B Response (Device»> Host)
Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh
0or
FEh _
Error: ooh | 00h | OOh | 00Oh
FFF to COF

Date

The User ID (2 bytes) is as displayed below.

Prior to version 1.2.3, the specification range te 99 for the User ID.

Version 1.2.3 or later, the range is 0 to 499 ffier t/ser ID if the maximum user is set as 500. Emge is O to
999 for the User ID if maximum user is set as 1000.

The maximum user can be set by “Set number oftergid people in Album” command.

The set values when the User ID is 50 are displapbaiv.

Data name Set value for example
1 | User ID (LSB) 32h
2 | User ID (MSB) 00h
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4.3.15Delete All Data (Face Recognition)

This deletes all the registered from the Device.
B Command (Host—Device)

Synchronous code Command number Data length
FEh 13h 00h 00h

B Response (Device»> Host)

Synchronous code Response code Data length
biietinyel) ek ooh | ooh | ooh | ooh

00h

FEh _
Sl ooh | ooh | ooh | ooh

FFI to COr
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4.3.16Get Registration Info (Face Recognition)

This gets the registration info, i.e. the presemcabsence of registered data, for the specified us
B Command (Host—Device)

Synchronous code Command numbef Data length Data
FEh 15h 02h | 00h See below for details
B Response (Device» Host)
Synchronous code Response code Data length Data
Normal end: Registration info
FEh 00F Uz | o | @ | ol Set¢ below for detail
Error:
FET to COF 00h | 00Oh | 00Oh | 0Oh
Date

The User ID (2 bytes) is as displayed below.

Prior to version 1.2.3, the specification range te 99 for the User ID.

Version 1.2.3 or later, the range is 0 to 499 ffier t/ser ID if the maximum user is set as 500. Emge is O to
999 for the User ID if maximum user is set as 1000.

The maximum user can be set by “Set number oftergid people in Album” command.

The set values when the User ID is 50 are displapbaiv.
Data name

1 | UserID (LSB)

2 | User ID (MSB)

Set value for example
32h
00h

Registration Inf

The registration info for the specified User |Ddisplayed in bit data. A value of “1” for a speei User ID

indicates that there is data registered for thatified user.

First byte
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO
Second byte
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0 0 0 0 0 0 ID9 ID8

The values will be FFh and 03h when all users hagistered data.
Values of 6Eh and 00h indicate that ID1 to ID3, J2&d ID6 have registered data.
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4.3.17Set USB send timeout time (Ver.1.1 or later)
This set the send timeout time when using USB.
B Command (Host—Device)
Synchronous code Command numbef Data length Data
FEh 17h 02h | 00h See below for details
B Response (Device»> Host)
Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh
00F
=l Error:
FFt FEh.FD 00h 00h 00h 00h

Date

Set the USB send timeout setting value (unit: m$) bytes.
The data range that can be set is min / max: 1Q0,@00.

The set values when the timeout time is 100 aggalied below.

Data nhame Set value for example
1 | USB send timeout setting value (LSB) 64h
2 | USB send timeout setting value (MSB) 00h
Notes

This command is valid only in version 1.1 or later.

The default USB send timeout setting is 20,000 ms.
The setting values are retained even when the pisviemed off.
If a value outside the range is set, response EBtieis returned, The setting values are not reftecte

If an error occurs while saving the setting valesponse code FEh is returned and the settings/ahaenot
reflected.
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4.3.18Get USB send timeout time (Ver.1.1 or later)

This get the send timeout time when using USB.

B Command (Host—Device)

Synchronous code Command number Data length
FEh 18h 00h 00h

B Response (Device»> Host)

Synchronous code Response code Data length Data
ety Gk 02h | O0Oh | O0Oh | O0Oh | See below for details
0oF
FEh ;
Error: 00h | 00h | 00h | 0Oh
FFr, FDh
Date

The USB send timeout setting value (2 bytes) idigiglayed below.
The specification range is 100 to 20,000 for théBl48nd timeout setting value.

Data name
1 | USB send timeout setting value (LSB)
2 | USB send timeout setting value (MSB)

Notes

This command is valid only in version 1.1 or later.
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4.3.19Set USB receive timeout time (Ver.1.1 or later)
This set the receive timeout time when using USB.
B Command (Host—Device)
Synchronous code Command numbef Data length Data
FEh 19h 02h | 00h See below for details
B Response (Device»> Host)
Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh
00F
=l Error:
FFt FEh.FD! 00h 00h 00h 00h

Date

Set the USB receive timeout setting value (unify im® bytes.
The data range that can be set is min / max: 1Q0,@00.

The set values when the timeout time is 100 aggalied below.

Data nhame Set value for example
1 | USB receive timeout setting value (LSB) 64h
2 | USB receive timeout setting value (MSB) 00h
Notes

This command is valid only in version 1.1 or later.

The default USB receive timeout setting is 20,080 m
The setting values are retained even when the pisviemed off.
If a value outside the range is set, response EBteis returned, The setting values are not reftecte

If an error occurs while saving the setting valesponse code FEh is returned and the settings/ahaenot
reflected.
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4.3.20Get USB receive timeout time (Ver.1.1 or later)
This get the receive timeout time when using USB.

B Command (Host—Device)

Synchronous code Command number Data length
FEh 1Ah 00h 00h

B Response (Device»> Host)

Synchronous code Response code Data length Data
ety Gk 02h | O0Oh | O0Oh | O0Oh | See below for details
0oF
FEh ;
Error: 00h | 00h | 00h | 0Oh
FFr, FDh
Date

The USB receive timeout setting value (2 bytessislisplayed below.
The specification range is 100 to 20,000 for théBW&ceive timeout setting value.

Data name
1 | USB receive timeout setting value (LSB)
2 | USB receive timeout setting value (MSB)

Notes

This command is valid only in version 1.1 or later.
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4.3.21Save Album (Face Recognition)
This saves the Album on the Host side. Album ditaey present will be overwritten.
B Command (Host—Device)
Synchronous code Command number Data length
FEh 20h 00h 00h
B Response (Device»> Host)
Synchronous code Response code Data length Data
Normal end: 28h,00,00,00, to Album
FEh 00F A8h,7Dh,02h,00I Se¢ below for detail
Error:
FEN to COl 00h | 00h | OOh | 0O0h
Album

Prior to version 1.2.3, the Album size (4 bytesRQC(4 bytes) and Album data (32 to 163,232 bytes)as
displayed below.

Version 1.2.3 or later, the Album size (4 bytesRQ(4 bytes) and Album data (32 to 224,032 bytesheaf
maximum user is set as 500. The Album size (4 hy€@RC(4 bytes) and Album data (32 to 300,032 hyifes
maximum user is set as 1000.

The maximum user can be set by “Set number of tergid people in alboum” command.

Data name

Album size (LSBO)
Album size (LSB1)
Album size (MSBO0)
Album size (MSB1)
CRC (LSBO0)

CRC (LSB1)

CRC (MSBO0)

CRC (MSB1)
Album data

OO (NO|O|A~|W[IN|F

163,240 Album data
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4.3.22Load Album (Face Recognition)

This loads the Album from the Host side onto theibe Album data already present will be overwritte
Note that this command has different specificatiivom the others. The “Data length” specificatiowlicates
the transmission size of the data field.

B Command (Host—Device)

Synchronous code Command numbef Data length Data
Album
Al 2l Sl | e Set below for detail

B Response (Device»> Host)

Synchronous code Response code Data length
MO ooh | ooh | ooh | ooh

00F

FEh -
Error: ooh | ooh | ooh | ooh

FFh to COl

Album

Prior to version 1.2.3, the transmission size (#egy Album size (4 bytes), CRC (4 bytes) and Alllata (32
to 163,232 bytes) are as displayed below.

Data name

Transmission size (LSBO)
Transmission size (LSB1)
Transmission size (MSBO)
Transmission size (MSB1)
Album size (LSBO)

Album size (LSB1)

Album size (MSBO0)
Album size (MSB1)

CRC (LSBO0)

CRC (LSB1)

CRC (MSBO0)

CRC (MSB1)

Album data

OO INOO|O|R~|W[IN|F

=
o

[EE
[E

[ERN
N

=
w

163,244 Album data
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Version 1.2.3 or later, the transmission size (egy Album size (4 bytes), CRC(4 bytes) and Alata (32

to 224,032 bytes) if the maximum user is set as 500

Data name

Transmission size (LSBO)

Transmission size (LSB1)

Transmission size (MSBO)

Transmission size (MSB1)

Album size (LSBO)

Album size (LSB1)

Album size (MSBO0)

Album size (MSB1)

OO NOO|O|R|W[IN|F

CRC (LSBO)

=
o

CRC (LSB1)

[EEN
[EEN

CRC (MSBO)

[N
N

CRC (MSB1)

13

Album data

224,044

Album data

The transmission size (4 bytes), Album size (4 §yt€RC(4 bytes) and Album data (32 to 300,0324)\ife

the maximum user is set as 1000.

Data name

Transmission size (LSBO)

Transmission size (LSB1)

Transmission size (MSBO)

Transmission size (MSB1)

Album size (LSBO)

Album size (LSB1)

Album size (MSBO0)

Album size (MSB1)

OO NOO|O|R|W[IN|F

CRC (LSBO)

=
o

CRC (LSB1)

[EE
[E

CRC (MSBO)

[ERN
N

CRC (MSB1)

=
w

Album data

300,044

Album data
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4.3.23Save Album in Flash ROM (Face Recognition)
This saves the Album on the flash ROM of the Device
The processing time will be longer if there is tdbdata.
Album data already present on the flash ROM ofbeice will be overwritten.
B Command (Host—Device)
Synchronous code Command number Data length
FEh 22h 00h 00h
B Response (Device»> Host)
Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh
00h
FEh _
Error: 0oh | 00h | 00Oh | OOh
FFh to COI

4.3.24Reformat Flash ROM (Face Recognition)

This reformats the area storing the recognitiom dat the flash ROM of the Device.

B Command (Host—Device)

Synchronous code Command number Data length
FEh 30h 00h 00h

B Response (Device»> Host)

Synchronous code Response code Data length
AL CE ooh | 0oh | ooh | OOh

0Ch

FEh :
Error: ooh | 0oh | 0Oh | OOh

FFh to CO|
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4.3.25Set threshold for Face Recognition (Verify)Ver.1.2.3 or later)
This sets the threshold values Face Recognition (Verify)

B Command (Host—Device)

Synchronous code Command numbef Data length Data
FEh 40h 02h \ 00h See below for details

B Response (Device»> Host)

Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh

0Ch

FEh _
Error: 0oh | 00h | 00Oh | OOh

FFh to COl

Date

Set the threshold value fBace Recognition (Verify)
The data range that can be set is min / max: Q0@01

The set values when the threshold is 500 are disglaelow.

Data name Set value for example
1 | Threshold value fdface Recognition (Verify)(LSB) F4h
2 | Threshold value faFace Recognition (Verify)(MSB) 01h
Notes

This command is valid only in version 1.2.3 or fate
The default threshold value is 500.
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4.3.26Get threshold for Face Recognition (Verify)Ver.1.2.3 or later)
This gets the threshold values feace Recognition (Verify)

B Command (Host—Device)

Synchronous code Command number Data length
FEh 41h 00h 00h

B Response (Device» Host)

Synchronous code Response code Data length Data
ety Gk 02h | O0Oh | 00Oh | OOh | See below for detailg
0oF
FEh ;
Error: 00h | 00h | 00h | 00h
FFI to COF
Date

The threshold value fdtace Recognition (Verify)are as displayed below.

Data name
1 | Threshold value fdface Recognition (Verify)(LSB)
2 | Threshold value faFace Recognition (Verify)(MSB)

Notes

This command is valid only in version 1.2.3 or fate
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4.3.27Set User ID for Face Recognition (Verify)Ver.1.2.3 or later)
This sets the User ID fdtace Recognition (Verify)

B Command (Host—Device)

Synchronous code Command numbef Data length Data
FEh 42h 02h | 00h See below for details

B Response (Device»> Host)

Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh

0Ch

FEh _
Error: 0oh | 00h | 00Oh | OOh

FFh to COl

Date

Set the User ID value fdtace Recognition (Verify)

The data range that can be set is shown as betlocarding to number of maximum users.
Number of maximum users is 100: from 0 to 99
Number of maximum users is 500: from 0 to 499

Number of maximum users is 1,000: from O to 999

The set values when the User ID is 50 are displapbaiv.

Data name Set value for example
1 | User ID forFace Recognition (Verify)(LSB) 32h
2 | User ID forFace Recognition (Verify)(MSB) 00h
Notes

This command is valid only in version 1.2.3 or fate
The default threshold value is FFFFh.

User ID that is not registered can be specified.
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4.3.28Get User ID for Face Recognition (Verify)(Ver.1.2.3 or later)
This gets the User ID fdface Recognition (Verify)

B Command (Host—Device)

Synchronous code Command number Data length
FEh 43h 00h 00h

B Response (Device» Host)

Synchronous code Response code Data length Data
ety Gk 02h | O0Oh | 00Oh | OOh | See below for detailg
0oF
FEh ;
Error: 00h | 00h | 00h | 00h
FFI to COF
Date

The User ID fofFace Recognition (Verify)are as displayed below.

Data name
1 | User ID forFace Recognition (Verify)(LSB)
2 | User ID forFace Recognition (Verify)(MSB)

Notes

This command is valid only in version 1.2.3 or fate
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4.3.29Set number of registered people in Albungver.1.2.3 or later)

This sets the maximum number of users and datagser

B Command (Host—Device)

Synchronous code Command numbef Data length Data
FEh 44h 01h | OOh See below for details

B Response (Device»> Host)

Synchronous code Response code Data length
Normal end: ooh | ooh | ooh | ooh

0Ch

FEh _
Error: 0oh | 00h | 00Oh | OOh

FFh to COl

Date

Set the number of users and data per user.

The set values can be selected from 3 patterrsptagied bellow.

Data name Set value
0: 100 users and 10 data
1 | Maximum number of Users and data per user 1: 500 users and 2 data
2:1000 usersand 1 d

Notes

This command is valid only in version 1.2.3 or tate

The default threshold value is 0 (100 users andatf).

The setting values are retained even when the pigviemed off.

It is required to initialize by executingRéformat Flash ROM” command before executing this

command if the Album is not empty.
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4.3.30Get number of registered people in Album(Ver.1.2.3 or later)

This gets the maximum number of users and datagesr

B Command (Host—Device)

Synchronous code Command number Data length
FEh 45h 00h 00h

B Response (Device» Host)

Synchronous code Response code Data length Data
NEIEY @k 01h | OOh | OOh | 0Oh | See below for details
0oF
FEh _
Error: 00h | 00h | 00h | 00h
FFI to COF
Date
The number of users and data per user are as yhshielow.
Data name Get value
0: 100 users and 10 data
1 | Maximum number of Users and data per user 1: 500 users and 2 data
2: 1000 users and 1 d

Notes

This command is valid only in version 1.2.3 or tate
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4.4 Response Code List

Response code Response contents

00h Normal end
01h Number of faces that can be registered isrtORé&gistration command only)
02h Number of detected faces is 2 or more (for Reggion command only)
FEN Un'defined error . ' '
(this happens when an unlisicommant is receive)
FEh Internal error
FDh Improper command
FAh - FCh Transmission error
FOh - F9h Device error
COh - DFh Face Recognitiondata error
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4.5 Additional Notes

4.5.1 Error message at startup
Should any error occur at Device startup, the gmmte error code will be sent as the responséhiofirst

command executed. In such a case, the first commesedved after the startup will not be executed.

4.5.2 Data deletion

After receiving the sync code (FEh), the Devicd wiit for a set time (around 100msec) before rengi
each data of the number of data correspondingeteadimmand specification.

All the previously received but incomplete datal Wwé discarded when that set period of time hasqzhs
without receiving the remaining data. In such aecése Device will go back to a data waiting status

All the data received before receiving the syncec@ieEh) will be discarded too.
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5 Command Timeout
5.1 Definition of Command Timeout

The command timeout period is the amount of timecsevait to receive a synch code from the Devitera

command has been sent from the Host side.

5.2 Additional Notes on Command Timeout
Consider the following when specifying the comménteout period.
1. The command used
2. The functions specified
3. The parameters set féace Detection
(minimum detection size, face direction yaw andhce inclination roll angle)

4. The number of users registered in the Aloum
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5.3Command Timeout Calculation
5.3.1 Command timeout for commands
Set values above the ones displayed below for@tineout period on the Host side.
Version 1.2.3 or later, command number 40h to 4Bliraplemented.
Command number Command name Command timeout period (seconds)
00h Get model and version 1
01h Set camera angle 1
02h Get camera angle 1
04h Execute detection (*1)
05h Set threshold value 1
06h Get threshold value 1
07h Set detection size 1
08h Get detection size 1
09h Set face angle 1
OAh Get face angle 1
OEh Set forwarding rate 1
10h Register data 1(*2)
11h Delete specified data 1
12h Delete specified user 1
13h Delete all data 1
15h Get user info 1
20h Save Album (*2)
21h Load Album (*2)
22h Save Album on flash ROM (*3)
30h Reformat flash ROM 10
40h Set threshold vaI_u_e . 1
for Face Recognition (Verify)
41h Get threshold va!u_e . 1
for Face Recognition (Verify)
49h Set threshold Usg_r ID . 1
for Face Recognition (Verify)
43h Get threshold Us_e_r ID . 1
for Face Recognition (Verify)
44h Set number of registered people in Album 10
45h Get number of registered people in Alboum 1

(*1) This depends on the functions specified, tammeters set fdface Detectionand the number of users
registered in the Album. Refer 503.2 Command timeout for function commandsgor details.

(*2) For UART, this depends on the transmissioresp@ps). Refer t6.3.3 Command timeout for
Save/Load Album and Register datdor detalils.

(*3) This depends on the number of data registardde Album. Refer t&.3.4 Command timeout for
Save Album on flash ROMfor details.
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5.3.2 Command timeout for function commands

The command timeout period of the detection fumcitothe sum of the individual timeout period reqdiby
each specified function, i.eluman Body Detection Hand Detection Face DetectionFace Direction
Estimation, Age Estimation, Gender Estimation, Gaze Estimation Blink Estimation, Expression

Estimation andFace Recognition

Calculate the command timeout period by addingheprdividual values for all the specified functon

(*1) Function Timeout Period

Function Command timeout period (seconds)
Human Body Detection 5
Hand Detection 5

Face Detection

Refer to (*2)

Face Direction Estimation

Age Estimation

Gender Estimation

Gaze Estimation

Blink Estimation

Expression Estimation

RlRr|R|R[R|-

Face Recognition (Identify)

Refer to (*3)

Face Recognition (Verify)

3

Make sure to add the command timeout period redquioeFace Detectionwhen selectingrace Direction
Estimation, even if the former is not specified.

Make sure to add the command timeout period redquioeFace DetectiorandFace Direction Estimation
when selecting\ge Estimation, Gender Estimation, Gaze Estimation Blink Estimation, Expression

Estimation andFace Recognition even if the former are not specified.

(*2) Face Detection Timeout Period
Select the corresponding value depending on thenpeters (minimum detection size, face inclinatiod a

face direction yaw angle) set.

Command timeout period (seconds)
Minimum detection sizf Face inclination Face direction yaw angle
+30° +60° +90°
+ o
Over 64 £15 L L 2
+45° 1 2 3
+15° 3 6 10
20to 63
© +45° 5 10 15

(*3) Face Recognition Timeout Period

Select the corresponding value depending on thébauof users registered in the Album.

Number of users registered in the Aloum Command timeout period (seconds)
0 to 100 3
101 to 500 4
501 to 1000 5
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The command timeout period for the function comnsaisdcset for the maximum result count (35).

The command timeout period for the function comnsandl vary depending on the image data.

The values above are to be used as an indicatign®et the command timeout period in accordandk ihie
application used on the Host side.

5.3.3 Command timeout for Save/Load Album and Regisr data
The command timeout period for the Save and Lo&dihl and Register data commands can be setto 1
second regardless of the transmission speed. Howthegransmission time will depend on the trarssion

speed, as indicated below.

The table below indicates the transmission timaéHermaximum recognition data stored in the Album,
100 users with 10 images per user.

Transmission speed (bps| Command timeout period (seconds)]  Transmission time (seconds)
9,600 1 250
38,400 1 50
115,200 1 20
230,400 1 15
460,800 1 10
921,600 1 5

The table below indicates the transmission timeRfegister data command.

Transmission speed (bps| Command timeout period (seconds)]  Transmission time (seconds)
9,600 1 8
38,400 1
115,200 1 1
230,400 1 1
460,800 1 1
921,600 1 1

5.3.4 Command timeout for Save Album on flash ROM

Select the corresponding value depending on thébruof data registered in the Aloum.

Data registered in the Albun Command timeout period (seconds)
0to 50 1
51 to 500 3
501 to 1000 5
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6 Troubleshooting
6.1 Procedure Errors

Suspected cause | The cable connected to the Device is disconneateunssing
Items to verify
Verify the connection of the cable and the connecto

Suspected cause 1. The cable connected to the Device is discondemtenissing
2. The transmission setting with the Device is inect
3. The process for recoving the Album files i still running

Items to verify
1. Verify the connection of the cable. The Devie@ot turned ON if the LED is not lit.

2. Verify the transmission settings of the Devicetloe Host side.
3. Wait 2 minutes before transmitting.

Suspected cause 1. The detection size and/or the threshold valttehgs are incorrect
2. The settings for the functions to be executedrazorrect
3. The Device’s mounting orientation and the canagle setting are incorrect
4. The camera is blocked
5. The protective seal of the camera lens isatitiched to it

Items to verify

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

2. Verify that the appropriate functions are catfseselected.

3. Verify that the Device’s mounting orientatiordathe camera angle setting match.
4. \erify that there are no obstacles in frontref tamera.

5. Verify that the protective seal has been remdrau the camera lens

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

Items to verify

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

Suspected cause | The protective seal of the camera lens is stiilchtéd to it
Items to verify
Verify that the protective seal has been removenhfthe camera lens.

Suspected cause | The camera angle setting is incorrect
Items to verify
Verify the Device's mounting orientation and theneaa angle setting.

Suspected cause | The transmission data length is set incorrectly
Items to verify
Verify that the transmission data length is sehimithe specification range.
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6.2 Response Errors

Suspected cause A face that can be registered was not successiatiycted
Solution

Verify the detection size and threshold value seFace Detection

Position the face within a yaw angle of +30° argiteh angle of +20°.

Distance the face from the camera when it is toselo it.

Move the face to the center of the camera screemviths outside the image area.

Suspected cause | Multiple faces were detected
Solution
Make sure to register the data Face Recognitionwith only ONE face displayed.

Suspected cause The command was not recognized
Solution
Verify the command number.

Suspected cause An internal error occurred
Solution
Contact the HVC Customer Service.

Suspected cause | The command data is improper
Solution
Verify the command data.

Suspected cause An error occurred while receiving the data
Solution
Contact the HVC Customer Service.

Suspected cause The hardware device malfunctioned
Solution
Contact the HVC Customer Service.

Suspected cause | The Album file used foFace Recognitionor the file system info is broken
Solution
Contact the HVC Customer Service.
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