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Cooperate Overview

Omron has been pursuing innovation driven by social needs for creating a better society. Omron’s four main
businesses are Industrial Automation, Device & Module Solutions, Social Systems, Solutions and Service, and

Healthcare.

Healthcare Business

Providing a comprehensive lineup of
healthcare products for home and hospital use
(e.g. digital blood pressure monitors,
thermometers)

Head office and
others

Social systems,
Solutions and service Business

Offering social infrastructure systems for a
safer, more comfortable society

(e.g. automated ticket gates and vending
machines, solar power conditioners,
storage batter systems)

Copyright: 2022 OMRON Corporation. All Rights Reserved. (As of May 2022)

Industrial Automation Business

OMRON'’s mainstay business;
innovating global manufacturing
through factory automation

(e.g. sensors, controllers, robots)

e

Fiscal 2021
Net Sales

Device & Module Solutions Business
Providing the market with .
sophisticated components that :

create seamless relationships

between people and machines
(e.qg. relays, switches)

-l
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AGENDA

1.B5L 3D TOF SENSOR
2.B5T HVC HUMAN VISION COMPONENT
3.0KAO FACE RECOGNITION V9

4.D6T THERMAL SENSOR

5.B5W-LB/DB LCR/LDR SENSORS
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3D TOF Sensor Module
B5L series

OMRON



WHAT IS A TOF SENSOR?

Lens LED
What is a TOF Sensor? (Receiver) (Emitter)

A TOF (Time of Flight) sensor uses the flight time of light to

measure distances to objects. As well as being able to turn
captured images into 3D images, it can also measure at a /
speed of 20 frames per second, allowing it to track the Emitted waves

movement of objects three-dimensionally.

Emitter

The principle of OMRON products is L L] 0
“ Indirect TOF “ 0

Receiver

OMRON



DIFFERENT CATEGORIES OF TOF SENSOR

High usability (easy to design and correct)

High pixel embedded type

TOF Sensor Module ideal for 3D distance measurement

High ambient light immunity and flexible assembly

Number of pixels

~
»»»»»
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TOF Imager

Omron

Direct TOF Indirect TOF

Image Image
(Scanning) (Not Scanning)

_________________________________________

Spot Line




OUTPUT EXAMPLE

BY COMBINING MULTIPLE DISTANCE INFORMATION, IT IS POSSIBLE TO RECOGNIZE A WIDE RANGE OF SURROUNDING ENVIRONMENTS.

RGB Camera 3D TOF Sensor

Outputs RGB color shades for each pixel Outputs the distance value for each pixel Output X, Y, Z coordinates for each pixel

& Display distance in color
Near: Red ~ Far: Blue

Three-dimensional data

OMmMRON



DEMONSTRATION VIDEO

3D TOF Sensor Module B5L

L a— ﬁ Sample Movie
4 i
e

2D viewer 3D viewer

B ! TOF Imager - Image View

!'“'f\ o
SR




FEATURES: INTERFERING LIGHT IMMUNITY

OUTPUT EVEN IN AN ENVIRONMENT WHERE AMBIENT LIGHT IS GENERATED

B5L without ambient light . B5L with ambient light
B5L ZAAELKZL ‘ . B5L #AELXH V)

Without ambient : https://youtu.be/cUphHe2kkVc With ambient : https:



https://youtu.be/bjGOGxrvDfo
https://youtu.be/cUphHe2kkVc

PRODUCT FEATURES & BENEFITS

Interfering Ambient light immunity equivalent to 100,000 Ix!

. “g ht ) Its powerful ambient light immunity ensures stable detection performance
Immun |ty free from saturation even in bright places.

Achieves high output accuracy for compensated signals.

High | +2% (2 m)
precision

life equivalent to 5 years under continuous driving.
D OMRON'

)N s research in March, 2020

Long life ‘

T rising, good for MP!

Long life thanks to OMRON's unique circuit design and heat emission design.

12m —
Interfer- With interference prevention function (up to 17 units )

e n C e Accorcing 1o OMRON s rasearch in March, 2020 <
Ideal for applications that require the use of multiple devices such as robots YO Uucanc ha ng e

preyent|on at the same time. up to 17 different

Item | Specifications frequencies!

Pixel 320x240

FOV H90xV70

Measurement distance 0.5m~4.0m » Up to 12m!
Fps 10fps (Normal mode) Not less than
Ambient light immunity 100,000Ix 0.3m

Power supply DC24V

Oom

OMRON



PRODUCT TECHNOLOGY

AMBIENT LIGHT IMMUNITY EQUIVALENT TO 100,000LUX

Test Data M Back Iight Sun
1800 0|X

1600
1400
1200
1000

EDD

Target : White PE film
Angle : 0°
Distance : 2m

&00
400
200

o

Optical design technology

*Lens design that corresponds to the
wavelength of the emitter LEDs

*Arrangement of emitters and receivers minimizing
the effect of suspended particles of dust-

*QOptical simulation technology




COMPARISON VIDEO

COMPARISON TEST WITH ONLY 1000LUX LIGHT!

B ' TOF Imager - Image View == O X

0 mm




B5L SUMMARY VIDEO




MAIN APPLICATIONS

Differences from a conventional camera sen

The use of extensive distance information
enables the sensor to identify its peripheral
environment

Watch a demonstration
video here

Peripheral recognition application, volume / shape recognition, lead wire tracking / behavior
grasp

Technology that is expected to expand the market as the "eye" of equipment

AMR/ Service robots Logistics and conveyance

Pl
Ay

o o g
\] : N | =gl
Il {
L al /
Drop detection/ Periphery recogpnition/ Volume and shape Empty space detection 0 m Ro n
Environment recognition Human recognition measurement
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Market Trend

In the near future

Machines adapt to humans

Machines adjust their fluncions and performance
to the user’s ability level/gender/age

Sensing Control (e competence

In the past Facial Image Sensing “OKAO Vision™

OMRON



OKAO VISION SOFTWARE

Digital camera/DVC

-Face Auto Focus
-Face Auto Red-Eye Correction
- Face Auto Framing etc.

-Face Auto Focus
-Face Auto Iris
*Individual Recognition
- Face Editing Tools etc.

Mobile Devices

OKAO® Vision

Home Electronics,
Printers etc.

*Individual : ;
Recognition

-Facial brightness »
Adjustment

- Beautiful Skin
‘Red-Eye

Reduction etc. U

OK/10

- Face Detection

- Attribute Estimation

-Smile Degree
Estimation etc.

Products for Public works

OMmMRON



What is Human Vision Components?

Embedded device integrating OKAO technology on a board
with camera and CPU

Face Recognition algorithm
ideal for the hardware

Cvo

Circuit Design

Technology

Circuit design ideal
for the algorithm

Human Vision Components (HVC)

Camera and processor are
included, the customer can
use the image it easy.

The main board is only 45
* 45mm, but it can detect
the human features up to
4 times per second.

Compact, but powerful Flexibility

2 kinds camera type are
available, the customer
can select depends on the
application.

Various functions

10 image sensing
functions are included in
this small board.

Development support

The evaluation software
and sample code are
available, contribute faster
development leadtime.

OMRON



Which features does HVC-P2 include?

GDPR
Friendly

10 image sensing functions included, which can be activated together

Face Detection Face Recognition = Gender Estimation Age Estimation  Expression Estimation

Facial Pose Estimation Gaze Estimation

Hand Detection = Human Body Detection

/

HVC is not storing full images,
just only raw data

Impossible to re-produce full image

No privacy issue

OMRON



- Face Detection -

Detect with high accuracy and speed multiple faces of various size

through the use of a unique algorithm
Features

« Can detect faces in all 360 degrees roll angle.
« Can detect and track faces partially occluded.

Application example

Count number of
visitor in the shopping
mall or super market

Count number of visitor automatically, it
can reduce labor costs




- Face Recognition -

Recognition can be done in various conditions

Features

« Can recognize person with high accuracy under
various conditions (face orientation, expressions,
lighting conditions and skin tones).

« Can be used for face search or login features.

« Can be used for real time recognition in various
devices.

Application example

- Access control
« Security gate

Limit access to restricted areas by
recognizing people and improve security




PRODUCT PER OMmRoON

NEWS Modifications Notices " lssue Date
February 1, 2022
Human Image Sensing Technology No. 2022028AE(ON)

Firmware design changes for addition of functions of Human Vision
Components HVC-P2 (model B5T) of Modification Notice.

[ Effective Date ]

Effective as of our production in February 2022.

[ Applicable Model ]
Model B5T-007001 series
< Refer to the " [ Details of applicable model]" . >

[ Reason for change ]
For upgrading to the new firmware with the addition of the
commands for "1:1 verification" and "changing maximum
number of registered people in Album" for face recognition.

[ Details of applicable model ]
Models

B5T-007001-010

B5T-007001-010-H

B5T-007001-020
B5T-007001-020-H om Ron



Changes ]

CHANGES

Before the change

After the change

Image Sensing Functions

Function Output Details
- Individual = Displays either the regnstered User ID,
identificats or “non-registered” for non-registered
on result mdividuals
Maximum number of users: 100
Face Maximum number of data per use: 10
Recoeniti Regstration 1s done with the Product.
gnition .
- Score -Matching degree (0 to 1000)
The result of the user with the highest
matching degree 1s output.
A degree closer to 1000 mndicates a
higher likeliness of being that user.

Image Sensing Functions

Output

Details

Face
Recogmition

+ Individual
identification
venfication

result

«Score

«[dentify whether the face image that was taken
matches the registered user in the Album. As a result
of identification, the ID for the user with the highest
degree of matching is output_ If the degree of
matching with all users is less than the threshold,
"WNot registered” 15 output (1:n recognition =
identification).

+It is possible to change to the mode that verify that
whether the face image matches a specific user in all
registered users (1:1 recognition = verification) by a
comimamnd

*Maximum number of User ID: 100 / Maximum
number of data per User ID : 10 (Default valhee). This
numbers can be changed to 300 User IDs x 2 data or
1000 User IDs x 1 data by commands.

*The image data that 15 taken with other than this
product can not be registered.

*Matching degree 15 0 to 1000 The closer the degree 15
1000 the closer the User ID 1s to the detected person

«Identification (1:n) : The output is the result of user
with the highest matching degree.

*Verification (1:1) : The cutput is the result of
matching degree of specified ID's user.

*The threshold value 15 can be set by command.

After FW Ver. 1.2.3.16451

OMRON




- Human body detection -

Detect human bodies that cannot be detected through face detection

Features
« Can detect small, back-facing or backlit
bodies
« Can detect squatting bodies.
« Can detect bodies in real time on embedded
devices.
« Can be implemented in various equipment.

Application example

® Air conditioner
® Lighting control
® Elevator

Detect people's location to optimize
comfort and energy saving

OMRON



- Age/Gender estimation -

Estimate the gender and age from the facial image

Features B

« Can estimate the gender and age of a face with
high estimation regardless of skin tones. >

« Age and gender counting for customer analysis - 5 _

« Can be used for real time estimation in various child

devices. =| gﬁ’ 36’9

Application example
b W

%_L[

=

N £ q - -
Male below 10 ' Female 20 to 39

N

Zz =/
~

| Lesje™ |

® Digital sighage
® Vending machine
Change advertisement based on user’s

age/gender, increase the appeal of
products

OMRON



- Expression estimation -

Estimate the facial expression from the facial image

Features A [

« Can estimate 5 expressions (neutral, happiness, =
surprise, anger and sadness).

« Can estimate the expression degree based on
positive expressions (happiness) and negative
expressions (anger and sadness).

Application example

@ .

Happiness | 49

« Communication robot
« Training tool

Enjoy a new lifestyle with robots that can
identify and support people



- Gaze/Blink estimation -

Can detect the position of the eyes and mouth with OMRON's model fitting

technology and estimate the gaze direction and blink degree of the eyes.
Features

« Can estimate the gaze direction on both
horizontal and vertical axis.

« Can quantify the blink degree of the eyes.

« Can be used for real time estimation in various
devices.

Application example

® Digital sighage
® Home appliance
Detect how long the people is looking at

the screen and where is the most
attractive for him/her




- Face Direction Estimation -

Will estimate the direction of detected face

Features
Output is

- yaw angle

- pitch angle

- roll angle

- confidence level

Application example
® Digital Signage

® Retail

® Interactive Displays

E

Right 30°

Face Direction Estimation

Yaw angle Positive to the right (in degreas)
Pitch angle Positive upwards (in degrees)
Roll angle Positive clockwise (in degrees)

Degree of confidence

Confidence in the estimation result (0 to 1000), a higher value indicates a higher confidence

OMRON



- Hand Detection -

Detect hands in the image data

Features

Only frontal hands (hands with the
palm facing the camera) will be
detected.

The result info will include the
number of hands detected., position,
size and degree of confidence

Application example

® Harmful machinery
® Non-touch applications
® People with handicap

Function Output Details
MNumber of detected objects Maximum of 35 per object type
Human Body Detection, | position (center coordinates) Coordinates on the screen from the top-left corner of the screen (in pixels)
Hand Detection,
Face Detection Size Pixel size on the input image
Degree of confidence Confidence in the detection result (0 to 1000), a higher value indicates a higher confidence

OMRON



Lineup and Main Specifications

Item [WelgleEe [N 1 o0} B5T-007001-010 [Wide-angle type] B5T-007001-020
Appearance

Horizontal detection range ; :

(angle of view) Approximately 54 deg. Approximately 94 deg.
Vertical detection range : :

(angle of view) Approximately 41 deg. Approximately 76 deg.
Input resolution 1600x1200 pixel

Output resolution Selectable (no image output, 160 x 120 pixels, or 320 x 240 pixels)

Dark location use 200 Ix or above

Supply voltage DC5V 05V

Consumption current Below 0.4 A

Power consumption Below 2 W

Operating temperature 0 to +50°C (no condensation or freezing)

System (1) UART 3.3V

(2) USB CDC-class device

OMRON



Additional explanation of specification

- Response time / distance 3 times faster
HVC-P2 (50° type) HVC-P2 (90° type)
Functions Distance B5T-007001-010 B5T-007001-020
The smallest Response time The smallest Response time
detection size (average) detection size (average)
Face Detection 35ms 125ms
Face Recognition . 59ms . 149ms
i : 1.3m 157pix 76pix
Age / Gender Estimation 75ms 165ms €
Expression Estimation 75ms 165ms
Human Body Detection 2.8m 183pix 35ms 88pix 110ms
The HVC-P2 (50° type) HVC-P2 (90° type)
: smallest B5T-007001-010 B5T-007001-020
runctions ey Response time Response time
size Distance (average) Distance (average)
Face Detection 64pix 3m 140ms 1.5m 140ms
Human Body Detection 30pix 17m 970ms 8m 970ms

Even if 90deg, it is possible to estimate v 2 times longer

6times/sec, it is enough for signage
application.

OMmMRON



Applications

=0, M
e

Home Appliance

4

Vending and Medical
digital signage Assistance

« Human Body Detection

* Face Detection
« Face Recognition
« Facial Pose and Gaze Estimation

» Facial Characteristics

OMRON



Image Sensing Technology
OKAO™ Vision

Face Recognition
V9.0

-.

OKN0

OMmMRON



OKAOQ Software

It is a software library* with image sensing functions for understanding humans.

) Human Body
Face Detection Detection Hand Detection Eye Detection Pet Detection
Detect
Facial Part/Contour __. . _— Human Body Silhouette
Detection Blink Estimation Gaze Estimation Detection
Detect In |
details :
s Age/Gender Smile Degree Expression Imposter .
Face R t S R t
ace ecogl_n.lo Estimation _ SR Betanation Sre ek cene Recognition
Recognize

/ Estimate

OKAQ Beauty
! ﬁl !
L
‘.@ “ﬁ
L beEte . .

Eye liner = Blusher

* This product is available in a portable condition according to your specified developing environment. om ROn

Adjust




OKAO Face Recognition

Differentiate a user from other people with high efficiency through OMRON?’s umque verification technology.

L T L L T

F ace Reglstratlon :

L L T T T T T

Face Recogmtlon

anasa

*
.
a

caanasa

Face N e ; 3 Face Verification:
: Detection ‘} ~ mﬁntﬁ‘g:;p t!:ature : Detection Venfy 1f it 1s the
data of the same user, use :
the same User ID but
different Data ID.

.
.
.
-

POGE P00 I0OEE 4004040004000 04000040000 4%

gnated user
, I;fac,‘&l Idenhﬁcatlon
Detection tify who 1t 1s among
the reglstered users.

Iﬂpllt: -‘\.

.
.
-

.
o
*

seannasasnasaanstaan

SILILIDOLILINLIEHILILINELENILILINCILIOLEIRILILNIELIRIPI RIS

i| * Image data * Pre-registered facial Q e
i| - Specified facial parts feninee (f ) - Recognition score
$ position coordinates (12 * Image data Hich = Hi babili
points and degrees of 217 » Specified facial parts gh Eh probability
confidence) position coordinates Cleno sl
: H (12 points and degrees Law S liph probaiuiiy
i § of confidence) of being different
: "« UserID

(for verification)

anasaan

anasa

: Identification

ansea

* Recognition score list
* User ID list

sannsea

anas,

anasa
FAaa AL LA IITIL]

anasa

/

D R T e )

Face Recognition requires obtaining the facial parts position coordinates and degree of confidence information of a face to be used (Facial Parts Detectlon

The facial parts position info requires obtaming the face position info to be used (Face Detection). 0 m Ro n

T L L L T T T T




Line-up and Main performance of each version

Face recognition

deep learning

~N
L
-:%’ New accuracy results but has a slower
= processing speed.
o
© Select the version according to your
= application and usage environment.
O V 8.0
< V7.0
*Image
Speed (Fast)

Moreover, You can combine other features. It will create new value and have an advantage.

<For example>

»
+ 2

|'|-E||II|II'II'IP55

Lt PURAR Imposter Prevention Gender / Age Expression esti
Face recognition on
EMC Company *Image is for illustration purpos




OKAO Face Recognition Features

High accuracy rate for
specified users due to

~ 7 verification and identification
~ features

High accuracy inl various
| directions [or[lighting|

conditions] regardless offfacial
| express1ons| o1| sKin tones

Real time recognition available
on various embedded devices




System Design with Face Recognition

Configure the system according to your environment and purpose.
If using OKAO, Applicable for own System Design.

0I</|

Q.

Close with edge device

Share album data with multiple cameras

’@ — A =)

Send recognition results to the cloud/server.

OIJIO

@ — lm=

Send the image to the cloud for recognition.

OMRON




Mask Detection OomRrRoOoN

Distinguish with Mask or Non-Mask

B Demo Sample R ——— -

o
.Lb
S

Ak

A

I
]
: User Fit face [ :>
Face Guide Line in accordance -
]

I with Face Guide line

TR = OMRON




Exam. of Demo OomRroN

With Normal Mask

Non-Mask

With Colorful Mask

OMRON



. Thermal Sensor
- D6T Series




Introduction of thermal sensor

D6T Operation principle

Silicon Lens

Gather radiated
infrared on the
thermopile

MEMS Thermopile Array (1x8 array, 3.2x0.8mm)

Infrared _
Ray Transduce infrared
light into electrical

signal

Temperature Conversion Algorithm

Convert sensor signal
- to digital temperature

output

Achieve High SNR and fast response speed by MEMS, IC and optical design

| mamtwiba ks ba o hatbar easiatbag?

OMRON



How to use Data

' Thermal sensor B . .
fo EEEE
Temperature(degC)
o Wlsm
.- 27.4 27.1
J

Customer’s system ‘

Using temperature information, convert it to the
following information on customer's system.

"4 A
Humen detection | Object detection | Temperaturs
cetection
10.0 @
- Air Conditioning - Refrigerator
- Lighting Control - Machine in FA
The system judges that a human is The system judges that an objectis| The system can detect that a
present from the temperature present from the temperature certain place is abnormal
difference. difference. temperature.
\. A A

OMRON



Pyro sensor vs MEMS thermal sensor

Pyro-electric sensor relies on motion detection, while non-contact

MEMS thermal sensor is able to detect the presence of stationary
humans or objects.

STEEERGEETE  Converts temperature readings only when detecting “temperature changes in thera  BUEIRUEIEREVAETUGAEN  Converts temperature readings by “continuously detecting the
energy” in its field of view. temperature of radiant energy” in its field of view

Output signal Output signal  NIECH G

)= = T =
\/p—'—-‘—'—"—-.__ \/’—

Able to detect human (object) motion Unable to detect stationary

human (object) presence

Able fo detect human (object) motion



Y10-1ZE-190

H90- 11290

T EY

&

H&0-18-19d

Product Range

—
oo

20
2
-40

(6
200

Object temperature range

OMRON



Accurate detection - Floor
temperature and detect
Human detection.

Even if there is no Human,
Floor temperature can be
measured correctly.

IR MEMS 1 x 8 Array Sensor

Condition

Measurement performance

EEEEEEEE BEEEN EEE
OMmMRrRON




IR MEMS 4 x 4 Array Sensor

Test condition Model : D6T-44L-06

OMRON



High resolution temperature monitoring

" JFile(F) #*View (V) & Help (H)
5 I Other sensors
) isconnect Model D6T-32L-01A
= \. = omRon Temperature 32.89 degC
%) Sep =) Avg. 23.39 degC  Ambient Humidity 41.37 %RH
g LED AutoRange Max. 30.9 in. 154 degC 37.5 degC Pressure 1002.0291 hPa

Temperature rising

=1 Avg
Zo°Io " ’

- 23.78
)
g

23.65

2352

Tempe_rature
41.02 Humidity
<

: Liquid cooling removing
{/ heat from CPU

Heat build up in GPU

OMmMRON



=

Demo Movie 32x32

OMmMRON



DoT Advantage #1— Noise Immunity (NETD)

e Human detection is judged based on temperature difference.
e Therefore, NETD is key for human detection.
e Omron IR sensor has World best class stability, based on self-manufactured low noise MEMS&ASIC.

If NETD is good If NETD is worse
Temp Temp
N A
Human
Lomen 3040.2°C
Possible to set MA Possible to set
Threshold here / \ 1 Threshold here
Wide range Background Y_ Narrow range
Background — o
26+0.2C |7 T 26%0.2°C /V\/W\W W\/W\/\
> Time > Time

OMRON



Omron advantage for human detection

® Human detection is judged based on temperature difference.
® Therefore, NETD is key for human detection.
® Omron IR sensor have good performance for NETD.

Chart : Comparison test Chart : Specification comparison
ST Competitor A Competitor B
D6T-44L-06 P P
24 — Omron
S 23 Pixel number 4x4 (16pixel) 8x8 (64pixel) 8x8 (64pixel)
oo
[
= 99 A AR ALt AN A,‘.A. 1 M.Am FOV X:44.2° X 1 48° X : 60°
5 T T q [ |‘ \'ﬂ M ) 1 f (Field of view) Y:457° Y : 48° Y : 60°
£ v | O B
S Object temp 5 to 50°C -20 to 120°C 0 to 80°C
s 20 -
e Competitor
19 . Operating temp 0 to 50°C -20 to 85°C 0 to 80°C
20 30 40 50
. Temp resolution o o Normal type : 0.26°C 10fpcs
tin e [sec] (NETD) 0.06°C OEGIC Aps High spec type : 0.16°C 10fps
Object temp accuracy ~ +1.5°C +2°C +2.5°C
Consumption 3.5mA typ 2.4mA 4.5mA typ
Comm interface 12C 12C 12C
Supply voltage 4.5 to 5.5V 4.5t0 5.5V 3t03.6V/4.5t0 5.5V

OMRON



D6T Advantage #2 — Direct Temperature Output

e In the case of some competitors, customer need to do complicated calculation to get
temperature conversion information from the thermal sensor.

[OMRON] linear

>
§

Temperature output

Sensor output

>

temperature

. g Sensor
[ MEMS ]—)[Ampllfler]—)[ Hcom ]-)output

OMRON sensor calculate
temperature conversion in gpcom.

[can package type th.sensor] not linear
A

Sensor output

.

Bit value output

Bit value—Temp value
(Example)

temperature

[ MEMS HAmplifier]é

Temperature = xxxx

sensor
output

OMRON



D6T Advantages #3 — Complete Module

e With some competitors the customer has to design PCB/circuit which
calculate sensor chip output data to temperature.

e Omron sells Sensor Module, while some competitors only Sensor element/chip.

[OMRON]

Sensor Module

[competitor]

Sensor Chip PCB

OMRON



D6T Advantages #4 — Easy Connection

OMRON D6T Can package type thermal sensor

Flexible position setting Not flexible

& =

P

OMRON



Infrared Transmission

Absorbed by 02  Absorbed by H20 Absorbed by CO2
0:DHAR H:20DMWIR  Absorbed by CO2 COmR
§— 100 s
-
5 ol W\
. t 3 H:Od)'&lﬂ |
Atmosphere absorbtion only for Near IR ﬁ a 50 - —
2 % 4 , i
2 = "[INear IR | Far IR
§ 20*] it 54 Jlma.r«g& | & 7
8 | 1 1 1 1 | 1 1 1 1 1
- 1 2 3 &% 5 & T 8 9 VN 122V N
ER(um)
Distance Distance Distance Wavelength (um)
Model Direction | FOV 50cm 100cm 150cm
Detection area Detection area Detection area
X 26.5° 23.5cm 47.1cm 70.6cm
D6T-1A-02
Y 26.5° 23.5¢cm 47.1cm 70.6cm
Output temp. Output temp. Output temp.
31.9°C 26.7°C 25.8°C

Assumed conditions
v Face
Size: 15x20¢cm
Temperature: 35°C
v" Background: 25°C

EMC Company

The focus is on the FOV!!

OMRON



Applications

Temp monitoring Human detection Fever screening Overheat detection
Home appliances Building automation (ate access control Transformer/Power cabinet
and robotics

Recommendation Recommendation Recommendation Recommendation

@ 1
¢ e & e ¢ ¢ s

& 1 & 4 & 1
& »x> & 23

OMRON



D6T 1x1, 1x8, 4x4 + Sample Codes

We don’t have “D6T 4x4 with algorithm” but we can propose “D6T 4x4 + sample code for human detection”.
We can propose the sample code for human detection (Sample code should be implemented in customer’s MCU) .

This sample code can uses a D6T(4x4) installed on a This sample code can uses a D6T(4x4) installed on wall
desk to judge whether a person is on a seat or not. to judge whether a person is in room or not.

PO-P15/
/ P13 L -1 Wall

2 pis L]
Desk . " D6T-44L-06

Desk »

~

- Install D6T on the desk
- Install D6T so that the human face is within the field of view of D6T.
- Install D6T on the wall

- Install D6T so that the human face is within the field of view of D6T.

This sample code can uses a D6T(4x4) installed on ceiling
to judge whether a person is in room or not.

Ceiling

- Install D6T on the Ceiling
- Install D6T so that the human face is within the field of view of D6T.



B5W-LB series

Light Convergent Reflective Sensor (LCR)




Product Overview

Sensing capability of the product is unaffected by
surface color, material, or reflectiveness.

Sensing Stability

Sensor is capable of detecting any object from
black opaque to transparent.

Sensing Principle Sensing Distance Characteristics Optical Lens Design
Technology

7 / \ \ —PMMA

* —Kodak Black

5 60 / \ \ =>Kodak White

Sensing g @ / \ \ ——Marble Black

area / \ \\\
20
© b_ ‘ : \-\% |
: ? “istance (mm] i 100
= 7 Glossy marble

High Performance

—_
\\\\

| Kodak Wht(90%)
Kodak Blk(3%);
Transparent
° 20 AGistance [m <P =0 100
g S

Capable of detecting black, white, p .
and transparent objects |"l '

LED

EMC Company



Product Features & Benefits

Features Benefits
Sensing distance between works in LCR Robust to colors
sensors is smaller than that of general LCR sensors have stable sensing performance
reflective sensors. to various colors of works and can contribute

more added value in machines.

Capable of sensing workpieces of various colors over a wide sensing range

Senslng distance 90 90
g OFF, 80 OFF,
70 .
- 60 — —
ol 50 — —
40 — 40 o [
- 30 — —
_ 20 — a0 —i I .
/ \ 10 )" - /
Common ¢ Wider sensing range ’ | | | [ OMRON
|

| reflective |

\ / B5W-LB2( ]
sensors \

Jaded a3 m

Jaded ayym

Jaded yae

waledsuel)

(Assoi6) Hﬂﬂlﬂ)’a
Jaded yoaeg
waiedsuel)

(#ss 016) yoelg




50mm
Sensing range

Product Features & Benefits

Works are in different
positions

Center

Sensors can detect in near, center and
far positions.



Robustness against sunlight

OMRON’s original optical technology enables the limited receivable area,

it contributes to reduce the influence of sunlight disturbance.

Window

With lens

Sunlight path comparison
between OMRON and competitor

Emi
LED

OomRON

tter Detector
PTR

Window

Competitor

2

Detector
PTR

Emitter
LED

Without lens




Product Overview

Reliable Detection of Shiny,
Black or Transparent objects

Light Convergent Reflective sensor for
embedding in 24 VDC equipment

Super miniature

type

Miniature
type

B5W-LB2[] B5W-LB1[]
Sensing distance Sensing distance
10 to 55 mm 2to 10 mm

Robustness of

color

Stable detection

of shiny, black
or transparent

objects

3 features

Robustness
of distance

A wide sensing
range to allow

object shifting

Lineup

Suitable for embedding
in commercial equipment

B5W-LB11series

B5W-LB21 series

Output method

Digital output

Digital output Analog output

Figure

Super miniature type

*

Miniature type Miniature type

Sensir.lg distance 210 10 mm 1010 55mm 1010 55 mm
(White paper)
Supply voltage 24\DC +-10% 24\DC +-10% 5VDC +-10%

Output configuration

LightON | DarkON

LightoN | DarkON

wilill™Nh

on



Not Only Robot Cleaners!

OMRON’s sensor can detect steps correctly,

less influence of the color and material.

OMmRON Competitor

Not only robot cleaners!
Can be used in ROBOTICS for hand/body/objects detection

Hand detection

O

Body detection

Non-contact switch



New Type with Indicator

Feature;
»  The indicator lights up at the same time
as the output transistor operation
» Users can understand when sensors can detect sensing objects by seeing the indicator.
»  The same as BOW-LB1112-1 except for the indicator

Model type description; BSW-LB1114-1

Launch; Oct. 1st, 2020
— |

When no objects, /
the indicator does not lights up.

<Indicator operation>
When detecting objects,

the indicator lights up.
View from the above

OMRON
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B5W-DB series

Light Diffuse Reflective Sensor (LDR)




B5W-LB Series

Background of Development

BSW-LB1112-1

"

B5W-ABII22-1 o 2-10 mm
*B5W-LB series cannot meet applications
requiring a mid-to-long sensing distance.
B5W-LB2101-1 1]
BSW-LB2112-1 [ J> 10-55 rm;
BSW-LB2122-1 fi/
ol
B5W-DB Series 550 mm
B5W-DB1452-1 1, S
BSW-DB1452-2 fo/ |[€
Ie 150 mm 550 mm
B5W-DB11AT-A-1 ]a
o |l > Variable sensing distance

EMC Company

OMRON



LDR vs LCR
- Diffusereflectivesensor  Light convergentsensor

Optical system A sensor emits the light to front  Sensing area is limited in pink.
and the sensing area is in pink.

<Light diffuse reflective type> <Light convergent reflective type>

o
e
-FP___.u-"
o~
- ___--"'i- . . --.____,.-*'”'_.—‘—-—_.__ .
< Sensing area | =" Sensing area —_
H_""\-.._h- H _\'"‘-—\__‘_‘_‘_‘_._._'_,___--'—'_ =
e k
""-a._\_\_\_h-
e

This info is from https://omronfs.omron.com/en US/ecb/products/pdf/en-b5w b _series users manual.pdf

OMmMRON



https://omronfs.omron.com/en_US/ecb/products/pdf/en-b5w_lb_series_users_manual.pdf

Features of BSW-DB1452-1

B Small-sized and long sensing distance

» Despite the equivalent size to BSW-LB1112-1, the sensing distance of BSW-DB1452-1 is 862 mm as the average reference
value, and 550 mm of guaranteed sensing distance.

-
SR L R S R R R N -l

EMC Company



Features of BSW-DB11A1-A-1

B When0Q, 100 Q, 680 Q, 5100 Q of external limiting resistance value (R2) is applied, the
sensing distance changes to 775 mm, 615 mm, 345 mm, 125 mm, accordingly.

EMC Company



Features of BSW-DB11A1-A-1

B Possible to change the sensing distance between 150 mm to 550 mm.

B When the external limiting resistance (R2) value increases, the current applied to LED decreases; consequently, the sensing distance becomes short.
On the other hand, when the R2 value decreases, the current applied to LED increases; consequently, the sensing distance becomes long.

Relations between sensing distance and the

i i 1000 —rrr -
Output Circuit _ limiting resistance (R2) value (Reference)
f=——- E 900
S R bbbt DCL2V~15V & e 12V
! ————— o @ | 1 — 800
1 : Q
| 1 LR2 O 700
1 ON | R1 c
! I i £ o0
| =E% S )\ 2
| ! o 500
: < : Output o J
1 1
1 = 400
| i 2 : ov £
D e s Q
) 300
200
*Power Supply Voltage of BSW-DB11A1-A-1 is 12VDC/15VDC. 100
18VDC is out of specification.
*DC 18V is, as a reference, applied in demonstration with E39-VA. 0

0 1000 2000 3000 4000 5000
Limiting resistance [Q]

Object: White paper

OMmMRON




Mounting method

Mounted in M3 screws from 4 directions

Directions A

Directions D

EE-5002 is a connector with cable on sale suitable for BSW-DB
series and separately ordered.

Connector with cable (Order Separately)

D. t. C EE-5002 1M TR
Il‘ec IOﬂS No. Name Specifications Quantity | Manufacturer
L p—————— Connector, HS for
(1) 101-150 hamess GHR-03V-S 1 JST
L ——
(2) | Gonnectol O1 10T | ssHL-002TPO.2 | 3 JST
; 1,000 =10
= = ' . UL1061
3205 _ -
Di rectl ons B _ i ) Lead wires AWG26 3
7o Y — 3
VY - — 2 -
x " —— 1 Wiing
i N Connector circuit number Lead-wire color
1@ (3) 1 Blue
2 Black
3 Brown




OMRON Electronic Components Product Lineup omron -

PCB Power Relays Flat Cable Connectors

General-purpose Relays OKAO Vision MEMS Flow Sensors

308 5 B m s D =
s:...of Roskerswicnes ‘?\ \\ 3 @ @ ‘

DC Power Relays

Detection Switches

Photomicrosensors

g .
— PN a6 ao ”
e \

Sensors and mdeslgnedw

>
A

OMRON




Omron products for Robot controller

H Relay O Switch B Connector @ MEMS sensor
B Micro sensing device Image sensing

Serial communication (i.e.RS232C)
D-sub Connectors

XM2/3 B
USB Connector

XM7 Pl N S &

LAN Modular Jack
Connectors A ‘:

XM9B L3

Push-in Terminal Block

PCB Connector .
XM4M/XW4N @?,r_g;/

Under development

Control PCBs, Control Panel]
Settings, input

DIP Switches ‘m
A6[]

Tactile Switches

B3F/B3FS ?% M

Long-strok g
Tactie switen B3AL @G

Control PCBs

Signal switching

Signal Relay ‘rj \ﬂ Board-to-Cable Connection
G6S/G6K » ot U ¢

Signal and power supply connection

MOS FET Relay

G3VM M& w ;4(IGL ;orzecstors %
@-ﬂ“‘

External output
Power Relay -
G6DN e

FPC/FFC Connectors
XF2M/XF3M |

OMRON

Robot Controller



http://www.omron.co.jp/ecb/products/cn/15/xm7.html
http://www.omron.co.jp/ecb/products/cn/15/xm7.html
http://www.omron.co.jp/ecb/products/cn/15/xm7.html
http://www.omron.co.jp/ecb/products/cn/15/xm7.html
https://www.omron.co.jp/ecb/products/cn/13/xm3b_ls.html
http://www.omron.co.jp/ecb/products/cn/20/xm9b.html
http://www.omron.co.jp/ecb/products/cn/20/xm9b.html
https://www.omron.co.jp/ecb/products/sw/21/b3f.html
https://www.omron.co.jp/ecb/products/sw/24/b3fs.html
https://www.omron.co.jp/ecb/products/sw/24/b3al.html
https://www.omron.co.jp/ecb/products/search/?cat=2&did=4&prd=dip-rotary&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=2&did=4&prd=dip-rotary&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=2&did=3&prd=dip&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=1&did=2&prd=mosfet&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=1&did=2&prd=mosfet&lang=ja
https://www.omron.co.jp/ecb/products/pry/111/g6j.html
https://www.omron.co.jp/ecb/products/pry/111/g6k.html

Omron products for Industrial Robot

Control PCBs |

Moving Part |

B Relay O Switch B Connector @ MEMS sensor
B Micro sensing device ™ Image sensing

Board-to-Board |

Signal and power supply connection
DIN Connectors XC5 ",
Half-pitch Connectors

XH3/XH4A/XH5 "o, ¥

Control PCBs ]

Switch test signals, External outputs Position detection “
Power Relays ; Photomicrosensors
G6DN Q EE-SX & 8
MOS FET Relays g @
G3VM '

Signal Relays

G631-Y/G6K/

G6S/G5V-2 ﬂ

Settings, I/0 signal switching

MIL Connectors ~y
XG2/4/5 s
S

Signal connection
FPC/FFC Connectors

XF2M/XF3M

DIP Switches
A6[]

‘e

Power Supply, Solenoids, Motors

m ’ Industrial Robo

Open/close switching

™

Power Relays

G2R/G6B/

Serial communication (i.e. RSZBZC)

D-sub Connectors .% ST

XM2/3 e
USB Connectors XM7 h'w

Industrial Ethernet @ f
Connectors XS5

G6C/G5Q

o

. Earthquake detection
. (seismic intensity level 5 or higher)

Seismic Sensor D7S

Inside the Device |

»

Inside the Board |

Signal and power
supply connection

Terminal Block XW4

_4:‘;':\.\.

OMRON



http://www.omron.co.jp/ecb/products/search/?cat=3&did=3&prd=btoc-print&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=1&did=1&prd=power&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=1&did=1&prd=power&lang=ja
https://www.omron.co.jp/ecb/products/pry/121/g5q.html
https://www.omron.co.jp/ecb/products/search/?cat=1&did=1&prd=power&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=2&did=4&prd=dip-rotary&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=2&did=4&prd=dip-rotary&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=2&did=3&prd=dip&lang=ja
http://www.omron.co.jp/ecb/products/photo/35/ee_sx3162_4164.html
http://www.omron.co.jp/ecb/products/photo/35/ee_sx3162_4164.html
http://www.omron.co.jp/ecb/products/photo/35/ee_sx3162_4164.html
http://www.omron.co.jp/ecb/products/cn/15/xm7.html
http://www.omron.co.jp/ecb/products/cn/15/xm7.html
http://www.omron.co.jp/ecb/products/cn/15/xm7.html
http://www.omron.co.jp/ecb/products/cn/15/xm7.html
https://www.omron.co.jp/ecb/products/cn/13/xm3b_ls.html
https://www.omron.co.jp/ecb/products/search/?cat=1&did=2&prd=mosfet&lang=ja
https://www.omron.co.jp/ecb/products/search/?cat=1&did=2&prd=mosfet&lang=ja
https://www.omron.co.jp/ecb/products/pry/111/g6j.html
https://www.omron.co.jp/ecb/products/pry/111/g6k.html
https://www.omron.co.jp/ecb/products/pry/111/g6s.html
https://www.omron.co.jp/ecb/products/pry/111/g5v_2.html
https://www.omron.co.jp/ecb/products/search/?cat=3&did=4&prd=btob-din&lang=ja
https://www.omron.co.jp/ecb/products/cn/11/xh3.html
http://www.omron.co.jp/ecb/products/cn/11/xh4a.html
https://www.omron.co.jp/ecb/products/sensor/44/d7s.html

Omron products for manufacturing site

Visualization of factory environment

Temperature/humidity measurement
Environment sensor 2]JCIE

Industrial robot -

Obstacle detection

|
TOF sensor .

Factory equipment
Abnormal overheat detection
/Human presence detection

Thermal sensor D6T series
|

%

X[/

Equipment controller

Human body detection -
Thermal sensor D6T series

OKAO® Vision

I
h' ;

»

+2€

. Conveyor (assembly line)

Object temperature
measurement

(assembled item)
Thermal sensor D6T series

'

.~I

Machine tool

Oil condition monitoring

Adsorption detection Color sensor

Flow sensor D6F series
Gauge Pressure Sensor
~ 1 2SMPP
|

_/

B5WC series

OMRON




GRAZIE!

OIMRON



