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Definition of Terms

Definition of Terms

This section provides definitions of terms related to "this product.”

TOF sensor A sensor that measures the distance from a sensor to an object using the TOF method.
TOF is an abbreviation for Time of Flight. The distance is measured by emitting light and
measuring the phase difference between the emitted and reflected light.

Operation mode - Normal mode: The HDR function is enabled and the distance is calculated based on two
measurement results.
- High-speed mode: The HDR function is disabled and the distance

is calculated based on one measurement result.
Note: HDR function: Function to make multiple measurements by changing the shutter
speed.

Revision History

A manual revision code appears as a suffix to the catalog number on the front and back
covers of the manual.

Man.No. | E606-E1-01
TL Revision code

Revision Revision Date Revision Details & Pages
Code
01 Mar. 2022 First edition
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Chapter 1 - Connection
1-1 Introduction

Chapter 1 - Connection

1-1 Introduction

(1) Intended readers
This manual is intended for the those who have knowledge of electrical systems and
software.

(2) Applicable product
This manual covers the B5L, a 3D TOF Sensor Module. (hereinafter called "B5L")

(3) Operation environment
This application software has been tested in the following environment:
OS: Windows 10 Pro 64-bit
CPU: Intel® Core™ i5-7200U CPU @ 2.50 GHz

1-2 Preparations

(1) B5L

(2) Personal computer (OS: Windows 10)
*Administrator rights are necessary to perform software installation.
It is recommended to log in to the computer with the administrator account and perform
operations.

(3) Evaluation software
This software can be downloaded from the following URL:
https://components.omron.com/us-en/products/sensors/displacement-sensors _ranging-
sensors/3d-tof-sensors-module/bSl/software lisense

(4) USB2.0 micro USB cable
*This product does not operate with any special cables for charging.

Use the power supply set provided in the evaluation Kkit.

If you have only a single B5L, prepare the power harness and a power supply of 24 VDC (72 W
or higher) described in (5) below.

The product itself is not compatible with fire protection enclosures.

Therefore, during installation, use a power supply that meets the IEC 62368-1 LPS (limited
power supply requirements).

(5) Power harness (requires assembly as shown below)
The recommended connector for B5SL is as follows:
- Housing: VHR-2M or VHR-2N (J.S.T. Mfg. Co., Ltd.)
- Contact: SVH-21T-P1.1 (J.S.T. Mfg. Co., Ltd.)
Use AWG#18 wire lead.
Connect the cable end of the power harness to the output terminal of 24 VDC power supply.

Pin No. Signal Description
1 Vce 24 VDC power supply +10%
2 GND Ground (0V)
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Chapter 1 - Connection
1-3 Connection Procedures

Fig.

Housing: VHR-2M or VHR-2N
Contact: SVH-21T-P1.1

Pin No X

1
Connect to B5L §= Connect to power supply

2

1-3 Connection Procedures

- Make connection using the following steps:
(1) Plug the USB cable into B5L.
(2) Plug the USB cable into the personal computer.
(3) Connect the power supply harness to B5L.
(4) Connect the cable to the AC outlet (Turn ON the power).

*Perform these steps in the opposite order when turning OFF the power.
(4—3—2—1)

1-4 Evaluation Software

(1) Confirm the COM port

When step (4) of 1-3 Connection Procedures has finished, start up the Device Manager of the
personal computer.

If B5L is connected correctly, the port is recognized and "USB serial device (COMxx)" is
displayed.

Make a note of COMxx. (xx is assigned automatically.)

If it is not displayed, remove and insert the power cable and check again.

&  Device Manager - m] X

File Action View Help

=@ HmlE
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Chapter 1 - Connection
1-4 Evaluation Software

(2) Double-click TOFImageTool.exe to start up TOFImagerClient.

| ﬂ = Manage
Home Share View Application Tools 9
&« v “ Loca.. * TOFImagerClient_ES4 Verd... v O O Search TOFImagerClient_ES4_Verd.3.8
0365ProPlusd * [0 Name Date medified Type

0365ProPlusg

3d_data 3/22/2022 3:41 PM File folder

OMRONTEMP %] OpenNL.dil 09 PM Application exten..
OneDriveTernp %] pel_commen_release.dll 09 PM Application exten..
PEMicro |%] pel_features_release.dIl Application exten..

%] pel_io_ply_release.dll Application exten..
=] pel_io_release.dll

%] pel_kdtree_release.dll

Program Files
Applicati ten..
Program Files (x86) Application exten,
Application exten..
ProgramData

SCCMCB_client_noSL

% pel_octree_release.dll Application exten..
p pp

/%] pel_search_release.dll Application exten..

SEP14_Installer %] pel_visualization_release.dll Application exten..
SolidWorks Data2017 %] tof_3d.dll Application exten..
Temp [ TOF3DViewer.exe /2020 11:34 AM Application
TOFImagerClient_ES4_Verd.3.8 |I| TOFImagerTool.exe /2020 1:42 PM Application

%] UART.dIl /2019 1:30 PM Application exten..

Users
Windows
WINE
WLAMProfiles
Kilinx

HXK

zuken

Tt
14items 1 item selected 1.72 MB

<Precautions>

Save TOFImagerClient directly below drive C.
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(3) Two windows appear.

Title 1: TOF Imager Client Version xxxx (xxxx is the version number.)

This tool is used to set up B5L.

Title 2: TOF Imager - Image View

Chapter 1 - Connection

1-4 Evaluation Software

This tool is used to visualize the image of the measurement results of B5L.

0 ITDF Imager Client Version 4.2.12.00016245 Iﬁ Ttle 1 - ]
[Connection [view
Serial Port et Refresh Picture Start a05tart | [JOutof view
Serial No. Connect TRANSFORMATICN
[5eting [OHorizontal fip [ vertical fip
Format View range
Masimum 6250 o
Mode Minimum 0 o
Maritor &) TOF Imager - Image View o - 0 X
Exposure time
s Fomerate [ Jae Title 2
Frame rate miter B
= = vaeof Center [ | Center Mark

Amplitude minimum

Allrange i TEMPERATURE BOARD [ |Stop sampling

Near range (1.5m) 3 LED i

o Imager «c
fetatonenge I
x = v z
[Loaging

Er = m csv PG [IBnary
Pilot LED oN (@ oFF Number of logs totd |10 :
Response speed = once 1 =

Data size

— o us Logging interval 0 Hs
ENR threshold ) Filename I:l

(4) Select the same COM number that you wrote down when checking the COM port, and click

the Connect button. B5L connects to TOFImagerClient.

B TOF Imager Client Viersion 4.3.12.00016246 - o x
[Connecton
Sarial Port coM122 R Start Dstert | [Joutof vew
= TRANSFORMATION
m! mi™
[Settng O Ifip  []Verbcal fip
View range
Format  pectance{Polar) +AMP e o
Mode  semal - mm
Moritor
Exposure tme r
Frame rate 10.4 fps
Frame rate bmiter 2 :
- fos Vaue of Center | 2337 mm [ Center Mark
Al range 0 E TEMPERATURE BOARD (] Stop samping
Ness range (1.5m) : 1D [267 |« Imager [313 |« [m3 |[27 |
i = ] it A b e 8 4 )
0.5 |[37
x & ¥ (g i -
[Loggng
Lo kgt Hesv (e [sinery
bty £ Murber of logs ot |10
Response speed e |1
Data sze r =
Interval us Loaging intervel L
ENR threshold Filename

<Spot Advice>
When B5L is connected, Server Version (the version of the B5L firmware) is displayed beside

the title. The Picture and Start buttons (described later) are also enabled.

B " TOF Imager Client Version 4.3, fE.OJOI6246I Server Version 1.1.0.00016212 I — O X
| Connection
Serial Port CoM122 Refresh Start DStart | []Outof view
Serial M. 01000049341 T .
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Chapter 1 - Connection
1-4 Evaluation Software

(5) Click the Start button. The measurement image is displayed on Image View.

B! TOF Imager Client Vergion 4.3.12.00016246 / Server Version 1,1.0.00016212 - o x
[Connection [View C I . k
soput G e ¢
Serial No. Q1000049341 + TRANSFORMATION
o [ClHorizentsl i [ versical fio
2 Vi
Format | Destance{Polar) +AMP - ﬂ:nm 12500
- mm
Mode  [yormal v Mrsmuim 9 = mm
% MOrIoH
EXpomse 350 Frame rate fos
Frame rate lemiter 0
= fps Vakse of Center [] Certer Mark
Ampiitude minmum —
Al range a % TEMPERATURE BOARD  []5tan samoling
Near range (1.5m) o LeD i Imager «©
Raotation angle
x sy z . e :
[Logoing
LED freq. ID LI Hesv Eins  Donary
PiGILED @on O)oFF 2 . Q o
90U OO yumber ofboas ol [1 : The measurement image is displayed.
Response speed 1% = once 1 5
Data size = =
Enterval 0 T Lo i v 19
ENR threshald 0 = Filename
Set S1ar
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Chapter 1 - Connection
1-4 Evaluation Software

<Image View>

Total pixels: 320 x 240

Image View displayed images in three patterns depending on the Format setting.

Select Amplitude (amplitude of receiving light intensity) if you want to display a monochrome
image, or select Distance if you want to display the difference in distance.

O When choosing Amplitude: Only the view of Amplitude is displayed.

@ When choosing Distance (xxx): Only the view of Distance (mm) is displayed.

(160, 166)
2026mm

(® When choosing Distance(xxx) & AMP: The view of Distance is displayed to the left and the
view of Amplitude is to the right.

(160, 166)
2019mm
55

By clicking on the screen of Image View, the information on that pixel is displayed.
(D Coordinates/light intensity
@ Coordinates/distance

@ Coordinates/distance/light intensity

g

(160, 149) — Upper: Clicked coordinates (X, Y)
2011 mm — Middle: Distance (mm)
74 ~———————— Lower: Light intensity (amplitude)
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Chapter 1 - Connection
1-4 Evaluation Software
Each output value of the Image View display
Amplitude
Normal value: 0-255 LSB
Abnormal value: --
Distance: mm
Normal value: 0-12500 mm

Abnormal value: -- mm

The evaluation software can set up the personal computer's screen display and data logging in
addition to the setup of B5L. However, only the major functions of B5L configuration are
described hereafter. For the content not described in this manual, refer to "3D TOF Sensor

Module B5L Uer's Manual". This manual is a document downloadable from the homepage
together with the evaluation software.

10
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Chapter 2 - Configuration
2-1 Optimization of B5L Configuration

Chapter 2 - Configuration

2-1 Optimization of BSL Configuration

Check the following items in order and clear them all to optimize the settings.

2-2 Installation <Photos of measurement environment>

7

2-3 Saturation
2-4 Weak light
2-5 Due to Emphasizing edges

by
SN

FERERRNY

2-6 Mutual interference due to

E %
B e Iikaiow

operating multiple BSL Cardboard box Chair B/W board
2-7 Measurement impossible

in principle
2-8 Precautions
2-2 Installation
(1) Symptom and influence
If the table shows within the viewing angle due to putting B5SL on a surface (such as a table),
the output from B5L is saturated by the reflected light from the table, so the measured distance
value changes as if the entire image gets closer to that position.
(2) Countermeasure
Move the table out of the viewing angle of BSL.
The following two ways are the concrete examples:
(D Install B5L in a position that the table does not show in the viewing angle.
@ Mount B5L on a tall tripod.
*It is impossible to insert the screws of the tripod into the screw holes on the bottom of the
B5L main body. So, it is necessary to separately prepare an arm to clamp B5L and fix it onto

the tripod.

e
L4
|

Saturated

I

I-
] I

@] - g

No
good

Good

Putting on the table directly

Installation no good: The surface Installation good: Countermeasured
(table) is within the viewing angle by method @D or @

11
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Chapter 2 - Configuration
2-3 Saturation

2-3 Saturation

(1) How to discriminate where it is saturated on the screen
The saturated part is colored in violet or pink on the Distance image of Image View.
(2) Symptoms and influence

The reflected Ilght from the object is too intense for B5L to measure and display distance.
2 TN sy i

(163, 164

106 7mm|
127

Saturated Not saturated

<Important matter>

Click the saturated spot. "--mm" (meaning an abnormal value) is displayed.

Enlarge

(3) Countermeasure
Reduce the intensity of the light from B5L.
(4) Procedures

@ Click Stop. (Stop the operation of B5L so that configuration can be changed.)
@ Click the value of Exposure time.

B TOF Imager Client Version 4.3, 1200016246 / Senver Version 1.1.0.00016212

[conecton iew
SerialPor

t coMia @ CI' k DStk | EAoutefview
serale, 01000043¢ IC

TRAN
[Eeting D»mmranp [ vertieal fio

Format | ictance Polar) SANE.

P Vakoe of Center | 2284 7 |  Ecentermak
e

11

Alrange TEMPERATURE BOARD Dswm
Mear renge (1.5m) 0 [0 | dmager [ | [an1 |[ae |
Rotaton angle ]

x g

25 |[m3 |

LD fren. 1
piot LED
Resporse speed 3
Dota size L
e a i Loggng nterval
18 treshoid a : Fizname

12
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Chapter 2 - Configuration
2-3 Saturation

@ Reduce the value originally entered in the "Exposure time" box (to reduce light intensity).

TOF Imager Client Version 4.3.12.00016246 / Server Version 1.1.0.00016212

o X
[Connecoon [View
Seril Port comizz Refresh Pctre Start Dstrt | Floutefvien
Seril No 01000049341 Connect TRANSFORMATION
[Settng

[vertical fip

] Exposure time Csool )
View range :
Format | pistance(Polr) +AMP -
wse ighapnd i Reduce the value
Monitor
Exposure time . e
Frame rate lmiter - ToiaE: R fos

Value of Center [ 2538 mm | Hcenter mark
Ampitude minmum
Alrange TEMPERATUREBOARD ] Stop samping
e fonge (L) D (8.7 |« Imager [a11 | [38.9 |[a23
Ratation angle = =
%8 |[s25
v
LED freq. ID
Pilot LED —
Response speed = &
Datasize - - - -
Tnterval 0 Hus Logaing interval 0 Hs
ENR threshold [0 = Filename ]
Set Start

@ Click the Set button (to save the configured data).
® Click the Start button (to start operation).

W TOF Imager Client Version 4.3.12.00016246 / Server Version 1.1.0.00016212 u] x

[Comnection

. [view
Serial Port. coM122 @ Cllck o 30 Start [ out of view
Senialo. 01000048341 -

TRANSFCR
[Seting =

[Cvertical fip
View range
Format
Distance Polar) +AMP ~ ‘Moximum WA i
Mode  |iigh speed - Minimum o =
Monitor
Expasure tme =
© (= Framerate (226 s
Frame rate initer o ] .
= s Value of Center | 2549 mm [ centar Mark
Ampitude mriemun
Alrange 0 + TEMPERATURE BOARD (] Stop samping
e fouc ol o = D [7 |« Imwoe [a1 | [me |[w3 |
Rotaton angle = a1
o B afo Bl sl B A )
[Logong
L=IRLD B Bov e Canary
PR LT @ox OorF Humber of logs w10
Response speed once  [1
® -
Data size KB
Interval [G__ 1Fes Logging interval o :
EnR threshold o =| Flenzme [

' =
COe=— @ Click =

©® Check if saturation has not remained on the distance image.

The saturation problem is cleared up if there is no display colored in violet or pink.
If still there is any such display, these steps must be repeated from (.

Saturation
cleared up

(163, 164
1067 mm)|
127

Saturated Cleared up

13
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Chapter 2 - Configuration
2-4 Weak Light

<Precautions>
If reducing exposure time too much in performing step ©), light intensity gets too low. Such a
state is likely to occur especially when the object is far or the reflectance of the object is low.

Check if the state of the image is applicable to the above state in Section 2-3 Too Weak Light.

'J Reduce too
e much

2-4 Weak Light

(1) How to distinguish where has too weak light on the screen
On the image of too weak light, the object is displayed like a dappled pattern. The image in the
normal state is displayed as a stable image with no dappled pattern.

(2) Symptoms and influence
The reflected light from the object is too weak for B5SL to measure distance correctly.

(160, 149)
1993mm

: -"' =
% $i~ L2405mm__ :

oadli g Py o e el 50
JJ?.E:C ig;'-_-y F per T Ly % (S R e e —
Too weak light Normal state

(3) Countermeasure: Raise the intensity of the light from B5L.

<Important matter>

Click the object to confirm that the bottom line (amplitude value) is zero.

Enlarge

14
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(4) Procedures

Chapter 2 - Configuration
2-4 Weak Light

@D Click Stop. (Stop the operation of B5L so that the configuration can be changed.)

@ Click the value of Exposure time.

B TOF Imager Client Vertion 4.3, 1200016246 [ Senver Version 1.1.0.00016212

[connection View
Seridl Port comizz @ Click DSt | Houtefvew
Sarial o, 0100004931

== Oterizontal i [ versesl fip

View fange

Format | puctance(Folar] +AME Macimom £250

wm
Mode [High speed -
. @ Click
Frame rate miter e e _ __] p
T Vi Conter [ 2284 A Eenter Mark

Ampitude minmum AR, = g2

Alrange 3 TEMPERATUREBOARD [ Stop samping

e : 0 04 | tmaoer 31 | [11
Rotabon angle =} e L

a5
xlg = vlo [ z[o ==
[tegomg
LED freg. ID Hcsv Ems [Janary
PlatLED oN umber of logs total |10 o
Riesporse speed z — I ==
16 1 -

Data size L

inserval I S Logche iupe il
ENR threshod a 3 Fieriame

Start

(@ Raise the value originally entered in the "Exposure time" box (to raise light intensity).

87 TOF Imager Client Version 4.3.12.00016246 / Server Version 1.1.0.00016212 o x
[Connecton [View
Seril Port comiz2 Refresh Powre | (TSt ) Dstrt | outofven
Serial No. 01000049341
“‘D‘“‘““‘““‘ Clieica Exposure time
[Seting | Horizontal fip | vertical fip
View
Formst | pictance(Polsr} +AMP. v

Raise the original value

Mede  [righspeed .

o
Exposure time e s @ Exposure time
Frame rat lmvter e 4

Value of Center | 3257mm | EJcenter Mark

Al range TEMPERATURE BOARD  []5top samping

Near range (1.5m) LD [o88 | Imager [322 | (2 |[3:38
Rotaton angle iy

316 | (33
Yoo

LED freq. s
Pilot LED
Response speed =

Data size

Sesay o o Logging nterval
BN threshold [ & it |

[ctuserstaoepseboneonive -OROWFAIRYT 3l

Set 5

@ Click the Set button (to save the configured data).
® Click the Start button (to start operation).

B TOF Imager Client Version 4.3.12.00016246 / Server Version 1.1.0.00016212

cotec ® Click 3
Serial Port coMI22 ° Dt | Foutofview
Serial No. 01000043341 Ly,

a

x

TRANSFOR
[Settng 0 o [vertcal fip
View range —
Format | pustance (Polar) +AMP - Mk 5250 -
Mode Figh speed v Mnimum 0 e
Monitor
Exposure time ~
[CE— Femee (@5 e
Frame rate limiter o =
b Fime Value of Center | 2545 mm A center Mark
Ampltude minimum e ——
Al range. o = TEMPERATURE BOARD  []Stop samping
Near range (1.5m) o 5]

A
LD [387 Joc  Imoger [41 o [389 |[423

Rotation angle

40.8 2’5
xfor B ovo B 2o [
[Logamg
LED freq. ID s = Mesv Feve Osinary
Plot LED @on OoFF Number of lags w10 :
Response speed =z o [ 5
Data size: i 1 1 =
Intervel jo [ s Lo o s
B threshold o = Flensm @ C|ICk I
=]
= Start
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Chapter 2 - Configuration
2-5 Due to Emphasizing Edges

©® Check if the problem of too weak light has been cleared up.
Click the object displayed on Image View. If the Amplitude value is greater than or equal to 1
when you click an object displayed in Image View, the problem is solved. If that value is still
zero, these steps must be repeated from (D.

- o x

55

5250 mm
-

Too weak light
cleared up

(160, 149)
1993mm

. :g-i-l hn ﬂ=f- = . :"_r .-I$"
PesE A Bl
o A e 00
Too weak light Normal state
<Precautions>

If raising exposure time too much in performing step ), light gets saturated.

Check if the state of the image is applicable to this state in Section 2-2 Saturation.

-

Raising too

2-5 Due to Emphasizing Edges

(1) State that edges are not emphasized
Edges mean the boundaries between an object and another one.
(2) Symptoms and influence
The object on Image View seems to be assimilated with the background.
This is the state in which the edges are difficult to discriminate so the shape of the object
cannot be identified easily.
(3) Countermeasure
Make a setup to emphasize the edges.
D _Ldu T

e

Edge not emphasized Edge emphasized

16
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Chapter 2 - Configuration
2-5 Due to Emphasizing Edges

<Important matter>

When looking at an object, if the background is close to the object, it will be difficult to
identify the edge because the color display is similar.

Edges can be discriminated easily by making configuration.

(Left-hand figure: Before configuration  Right-hand figure: After configuration)

Enlarge

Before configuration After configuration

(4) Procedures to emphasize edges

D Click Stop. (Stop the operation of B5L so that configuration can be changed.)
@ Click the "ENR threshold" box.

*ENR is an abbreviation of Edge Noise Reduction.

W7 TOF Imager Client Version 4.3.12.00015245 / Server Version 1.1.0.00016212 - 0 X
Connecton e
Serial Port ooMi32 @ Cllck BSmt | [outofvew
Serial o, 01000049341 R
[ [Herizontal fip [ vertical fip
View range:
Format olar ) +AMP mq,_h
o e
Mode [ Minimum 0 o
Manitor
Exposure tine -
= Framerate (102 s
Frame rate lmiter S — -
Value of Center [ 3080 mm [ center mark.
Ampitude minimum L
All range. ] % TEMPERATURE BOARD [ ] Stop samping
Mear range (1.5m) : LED [441 | Imager i-as_n « (456 |[#3
Rotation ange :
75 |[ws
x [ ol =[o
[Loggng
D Bcsv  Edeng  [Jenery
PiotLED oN (oFF Mumber of logs o [0 1=
Response speed

Datasize
Interval

3 i once :
0 Sl Loggin “© [0 SH
ENR threchold O@ @ CI|Ck :
L (P T T |

Start

@ Fillin the ENR threshold box with a numerical value. (If the distance between adjacent
pixels is equal to or greater than the configured value, it is recognized as an edge and
colored in black.)

Numbers in a range of 0-12,499 can be set. If zero is set, the ENR function is disabled.

&1 TOF Imager Client Version 4.3.12.00016245 / Server Version 1.1.0.00016212

- o X
[Connection View
Serial Port coMI22 Refresh Picre | [ Start | Dstart | Foutof view
Serial No, 01000043341 C TRANSFORMATION
[settng (] fip [ verteal fip
o view range
Format | pistance(Polar) +AMP. v Masimum 6250
Mode  [normal 7o Minimum 0 i oam
~ Manitor

Exposure time

= o ___ & Frame rate 0.3 s
Frame rate imiter I -

1o_t5i6e value of Center | 3072mm BAcenterMark  ENR threshold

Aempitude mmum el S

Allrange 0 o TEMPERATLRE BOARD [ .

ok 2ot ) 5 B o @m: 1« = ENter a numerical number
Rotaton
olirarsy wo || |

v SICRS
. [

L= 8¢5 s Hosv  Eeve  Canay
PlatLED ®on Oore Number of ogs o [10
Response speed [

Data size
Interval
ENR threshold

Logging nterval

[C:WUsersV50 P SE4NOneDrive - OMRONVTAZ LT 4 |

o start
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Chapter 2 - Configuration
2-5 Due to Emphasizing Edges

@ Click the Set button (to save the configured data).
® Click the Start button (to start operation).

1 TOF Imager Client Version 4.3.12.00016246 / Server Version 1.1.0.00016212 - [u] X

[ Connection

View
Serial Port COM122 @ Cllck OStart | [FOutof view
Serial No. 010000493A1

TRANSFORMATTO

[Settng [OHorizontal fip ] Vertical fip
View range
Format | v
Distance (Polar) +AMP e 250 =
Mode  [iagh speed = Minimum 0 -
Monitor
Exposure time r
i 8 Frame rate 26 s
Frame rate fmiter o o :
L3 Value of Center | 2549 mm [ Center Mark
Amplitude minimum -
Allrange 0 £ TEMPERATURE BOARD [ Stop sampling
Near range (1.5m) o LD (387 |« Imager [411 |« [389 |[423
Rotation angle
|48 |[a2s
x S ¥ |0 S % |0 =
[togging
LED freq. ID 8 Mcsv  HFenc  [Osinary
PlotLED @on Oorr Number of logs wtal (10
Re&nons; speed e <. P
ata size
Interval N Sus koaoha el 0 s
ENR threshold

0 = Fiename: D
Goe— @ Cick =

® Check if the shape of the object can be identified.
Edges are displayed in black.
If you can recognize the shape, those edges have been emphasized.
If the shape is assimilated with the background, these steps must be repeated from (.

# Edges have been emphasized.

Edge not emphasized Edge emphasized
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2-6 Mutual Interference due to Operating Multiple B5Ls

2-6 Mutual Interference due to Operating Multiple B5Ls

(1) How to distinguish mutual interference
The display color of Image View varies greatly and irregularly in measurement.
(2) Symptoms and influence
If multiple sets of B5L are operated simultaneously, emitted light might interfere with each
other and lead to incorrect measurement results.
(3) Countermeasure
How to countermeasure in using two sets of B5L simultaneously is described (Up to 17 sets
are configurable).
*It is not allowed to start up more than one suit of TOF Image Client (evaluation software)
simultaneously. If testing two or more sets of B5L simultaneously using the evaluation
software, one personal computer is necessary for each set of B5L.
Now two sets of B5L are called as individual A and Individual B, respectively.
Shift the value of LED freq ID (the ID of the LED's emitting frequency) of individual A.

<Important matter>
Check the LED's emitting frequency ID of the TOF Image Client.

If the LED freq ID is equal to each other like below, interference occurs.
B5L Individual A

LED freq. ID s [

BSL Individual B

LED freq. ID 8 =

A movie to introduce mutual interference is available on the homepage below.

https://www.youtube.com/embed/66pQ51Y qaTw?rel=0&autoplay=1

(4) Procedures

@D Click Stop. (Stop the operation of B5L so that the configuration can be changed.)
@ Click the box of LED freq ID.

B TOF Imager Client Version 4.3.12.00016246 / Server Version 1.1.0.00016212 - [m] x

| Connection [view

serial Port Comi22 ® C I ICk Stop DSt | [Aoutofview
Serial No. 01000049341 - el
[Seting [(Horizontal fip [ vertical fip
Format  piepmnes Polar) +AMP View range
Distance (Polar) +AMF U SEE
Mode: Mormal Minimum =
Monitor
Exposure time 5
e Frame rate 10.4 s
Frame rate miter e x =
o Value of Center | 3358 mm [ Center Mark
Apnplitude minimum -
Al range 2 TEMPERATURE BOARD [ Stop samping
ange ) - . - - r -
Rt e (L %) LED (40,5 (= [Imager (446 |sc |20 |[45.7
Rotalion angle B | actiel ]

44.3 46.3
xfo = ¥ o

= = 10 z T .
LED freq. ID ©« @ Click
Piot LED on FF | S
16 ¥B

Response speed

Data size

Interval 1 < U= Logging nterval
ENR thresheld 0 - Elename

total 10

once 1

C:¥Users¥S04PPS642¥0nelnive - OMRONIT ADFoT & | L,

Start
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@ Change the numerical value of LED freq ID to not be equal to that of individual B of B5L.
The LED freq ID of individual B is eight this time, so change the value to other than eight.

B TOF Imager Client Version 4,3,12.00016246 / Server Version 1.1.0.00016212 o o X
[Connection [View
Serial Port comiz2 Refresh Picture
Serial No. 01000049341 e o
[Sering [verscal fio
Format | pigtance(Polar) +AMP ~ [62%0 —
Mode  [jrmal - [o > mm
Exposure time z
o Frame rate 10.5 fos
Frame rate limiter o — R
P Value of Center [ 3446 mm [ center Mark
Amplitude: minimum
Allrange 4 TEMPERATURE BOARD [ Stop sampling
Near range (1.5m) | 1D [306 |oc Imaoer [4356 ¢ [123 |[#57 |
Rotation angle
43 | |63
xo B orio BH e E .
[Logging
LED freq. ID g Mcsv  Hene  [anary
PiotLED @on Qo Nember of logs wal [10 =
mm;::e = B fonce [ 1 .
I 0 H s Logging interval 0 He
ENR threshold o 5 Phenoma
C¥Users¥904PP 564 HOneDrIve - OMRONYT A5 197 |2
Set start

@ Click the Set button (to save the configured data).
® Click the Start button (to start operation).

& TOF Imager Client Version 4.3.12.00016245 / Server Version 1.1.0.00016212 - O X
[Comection [ Views
Serial Port coMiLaz @ C||Ck ° Wstart | [Foutofvien
Serial No. 01000043341 - S
= OHorizontal fip [ Vertical fip
View range e
Femat | pectance(Poler) +aMP 2 Masimur [s2s0 Foe
Mode  [igh cpeed % Mnimum |0 =
Monitor
Exposure time [ =
* =t * Framerate  [22.6 s
Frame rate imiter r} a
L= Vakee of Center | 2548 mm [ center Mark
Ampiitude mnimum =
all range o 2 TEMPERATURE BOARD [ Stop samping
Near range (1.5m) 0 Z D [37 |w  Imager [a11 |wc [ |[e23 |
Rotation angle e e e————
w08 |[|a2s |
X o = Yo z
% [Leggng
LED freq. ID = Hesv  @eng Oty
PiotLED ®on OoFF Number of logs ot |10
Response speed once 1
Dita size & el :
Interval [o S LO3onC i i 5=
ENR threshold [o [

® Check if the display of the distance image is stable.
If it is stable, the problem occurring in the multiple use has been cleared up.

@ Click

Chapter 2 - Configuration
2-6 Mutual Interference due to Operating Multiple B5Ls

Bstart [ Out of view ‘

Ol

Change the value

7

When using three or more sets of B5L, it is necessary to set a different LED freq ID value for

each B5L.

3D TOF Sensor Module B5L Easy Setup Manual (No. E606-E1-01)
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2-7 Measurement Impossible in Principle

Mutual
interference
cleared up

LED freq IDs duplicated LED freq IDs changed

2-7 Measurement Impossible in Principle

(1) The following items and cases cannot be countermeasured in principle.
@ Multipath
(D-(1): Measurement in a position close to a wall
(D-(2): Measurement above a mirror-like floor
@ Measurement of the back of a clear object such as transparent glass
@ Mirror measurement (measuring the reflecting object itself): Measurement of a mirror or a
transparent glass
@ The far object is measured as a shorter distance.

(2) Multipath means the symptoms of the two pattens below:
Pattern 1: If there is an obstacle closer to the sensor than the measurement target, strong
reflected light strays inside the lens, so that the object is measured as a shorter distance.

Pattern 2: If there is a large-size object of high reflectance such as a floor or a wall, the object
is measured as a longer distance.
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2-7 Measurement Impossible in Principle

(3) Description on the cases of measurement impossible in principle
(D-(1) Multipath Measurement in a position closer to a wall

(a) Symptom
The light emitted from B5L is returned from the object via the wall.

(b) What error occurs
The output value via the wall is added to the original output value to the object.

(c) Countermeasure
Enlarge the distance from the wall.

<An example>
Condition: Distance to the object: 1000 mm
Object: A carboard box

- Multipath has occurred
Condition: Distance between the wall and object: 1000 mm
Result: output value from B5L: 1060 mm

o

(160, 120
1060mm|
253

- Multipath has been cleared up
Condition: Enlarge the distance between the wall and object.
Result: output value from B5L: 1010 mm

-

(160, 120
1010mm AL
222 No wall (moved)
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2-7 Measurement Impossible in Principle

(D-(2) Multipath Measurement above a mirror-like floor
(a) Symptom
The light emitted from B5L is returned from the object via the floor.
(b) What error occurs
The output value via the floor is added to the original output value to the object.
(c) Countermeasure
1. Put a covering on the mirror-like floor, or
2. Enlarge the distance between the sensor and the floor.
This section describes an actual example that the problem is cleared up by method 1.

<An example>
Condition: Distance to the object: 1000 mm
Object: White paper

- Multipath has occurred
Floor: Being like a mirror
Result: 1053 mm

+

(160, 120
1053mm|
55

- Multipath has been cleared up
Floor: Carpet
Result: 1030 mm

Carpet

&

(160, 120
1030mm|
55|
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2-7 Measurement Impossible in Principle
@ Measurement of the back of a clear object
(a) Symptom

When looking at the measurement target, there is a clear object on the way to that object.
(b) What error occurs

Reflection from the clear object overlaps reflection from the measurement target.
(c) lllustration

(d) Countermeasure
Remove the clear object.
<An example>

Condition: Distance to the object: 1000 mm
Object: White paper

- Putting a clear object on the way to the measurement target
Result: 961 mm

Measurement target

: 4
+ e | |
160, 120, .
961 mm

- There is no clear object
Result: 1016 mm

+

(160, 120)
1016mm

3 Measurement of a mirror (reflecting object itself)
(a) Symptom

The measurement target is a mirror.
(b) What error occurs

When measuring a mirror from the front, light gets saturated because the light output from
B5L returns as regular reflection.

When measuring it from an angle, light does not return directly but returns after reflected by
the object shown on the mirror, so distance gets longer.
(c) lllustration

3D TOF Sensor Module B5L Easy Setup Manual (No. E606-E1-01)
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2-7 Measurement Impossible in Principle

(d) Countermeasure: Shield the mirror so that the reflecting object does not show.

<An example>
Condition: Distance to the measurement target: 2000 mm
Target: Mirror

- Measuring the distance to the mirror
Result: 2719 mm

154, 113)
719mm
18

- Shielding the mirror so that no object shows
Target: Cover the entire surface of the mirror with a piece of white paper
Result: 2030 mm

Measurement target: mirror plus
mask (white paper) ‘

(154, 113)
2030mm
166

@ A far object is measured as nearer

(a) Symptom
A measurement target put far from the sensor may be measured incorrectly as a near
object. This symptom occurs when an object more than 12.5 m far from the sensor is
displayed, which is the upper limit of the display by B5L.

(b) lustration
Distance values are displayed as below.
Up to 12.5 m, distance (m) and measured value (m) are output as the same numerical value.

. . | Condition
LED freq ID: 8

el P View range: 0-6500 mm
€ Color display:
= o Red to blue for output value 0-6500
z Black for 6500-12499 mm
E 2y L Horizontal axis:
5 Distance (m): Actual distance from B5L to the object
3’ A Vertical axis:

) o Measurement value (m): Distance output by B5L

0 ol

o 1 2 3 4 5 6
Distance (m)

Distance (m) of 12.5 m or longer is displayed as a value of the actual distance minus 12.5 m.
The subtracted value doubles at 12.5 m intervals.

<An example>
If distance (m) is 4 m, the measured value is 4 m.
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If distance (m) is 16.5 m, the measured value is 4 m.

Now, the real distance is calculated like:
12.5 m + measured value: 4 m=16.5m

0
._Q‘.

Measured value (m)
L]

[4]e 10 15 | 16.5

Distance (m)

(c) Countermeasure

Make the low amplitude value to not appear on the display.

218, 090 (218, 090
i 4~|81 mmg ., .-
1 s ey

I-.-I

(K =

Abnormal state

Normal state

<Important matter>

afar.

By clicking the image to display the distance, you can tell that the far measurement
target is wrongly measured as a nearer object.
Although the displayed distance is 481 mm and the amplitude value is 1, the real

distance is 12500 + 481 = 12981 mm because the object is positioned over 12.5 m

3D TOF Sensor Module B5L Easy Setup Manual (No. E606-E1-01)
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(d) Procedures

Chapter 2 - Configuration
2-7 Measurement Impossible in Principle

(D Click Stop. (Stop the operation of B5L so that configuration can be changed.)
@ Click the value of Exposure time.

B ' TOF Imager Client Version 4.3,12.00016246 / Server Version 1.1.0,00016212

@ Click

Connection
Serial Port comizz

Serial No. 01000049341

Setbng
Format | pistance{Polar) +AMP
Made  |Normal
Exposure time
Frame rate initer
Ampktude mnimum

Alrange

Near range {1.5m)
Rotation angle

* o = ¥
LED freg. ID
PiotLED
Response speed

Data sze

Interval
ENR threshold

- O X
0start | [Joutefview
TRANSFORMA
OHorizontal fip [ vertical fip
View range
Maximum o
Minimum s o,
‘Monitor
Framerate (104 |fos
Value of Center [ 3396 mm | [Acentermark

p sampling

@ Click ., | (27 ][0 |
20 | |

|
My @ene  Danary
Number of logs ol 10
once |1
Logging interval [0 =

Flename [ |

CiNUsersVR0#PS64¥OneDrve - VRO ADFT = | L.

Start

@ Fill in the "Near range" box of the "Amplitude minimum" item with a numerical number.
This operation makes the object of a distance value of 1.5 m or smaller and an amplitude
value of the configured value or smaller displaying in black.

7 TOF Imager Client Version 4.3.12.00016246 / Server Version 1,1,0.00016212

- o x
[Connecton [View
Serial Port comizz Refiesh Picture start DSt | [JOutofview
Serial No. 01000049341 o RANFORMATION
[Settng m ip [ Vertical fip
View range
Format | pestance (Polar) +AMP - e 0
Mode | ormal - Minimum I =
Monitor - Near range (1.5m) q
Exposure time [as0 — .
b Frame rate 10.5 fos
SR e s B J o Enter a numerical
Anpitude mimum ""’T value
Alrange TEMPERATURE BOARD [ Stop samping
i i
Near range (1.5m) el —— — Nearrange (1.5m) ‘g
LD [a20 |« Imeger [46.0 | [436 |[47 .
Rotation ange = — 1=
45.2 47.6
, : [s2 |[we ]
[Logomg
oD Moy Hee  anary
PlotLED
Response speed
Data size &
Interval L
ENR threshold

Set

@ Click the "All range" box of the Amplitude minimum item.

B TOF Imager Client Version 4.3.12.00016246 / Server Version 1.1.0.00016212

(m] ®

[Connection [view

Serial Port coMi22 Refresh Plcture Start BStart | [Joutof view

Serial No. 01000043341 po TRANSOMATION
g OHorizontal fip [ vertical fip

Format il

Distance{Polar) +AMP v Maimum §250 = mm
Mode  [normal ” Mnimum 0 =
Monitor
Exposure time —
po: Frame rate 0.5 fos

Frame rate imiter

Amplitude minmum

Al range

Near range (1.5m)
Rotation angle

x g H Yo

LED freq. 10
Pilot LED
Response speed

Data size

Interval
ENR threshold

u i

fos Value of Center [ [ center Mark
}swsanpﬁng
’4- @ C|ICk o
iBs | 47.4
[2 |[a75 |
[eeeeen
u =] Moy Hene Oenery

®on Oorr Humber oflogs o [10 &

& “le once 1 +
lo s Logging interval [] Hs

o = Filenams [ |
C:¥Users¥904PP564240neDrive - OMRONEF A0 bod & | L.,

et Start
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® Fill'in the "All range" box of the "Amplitude minimum" item. In the "all range" of distance
values, an amplitude value below the set value is displayed in black.

B TOF Imager Client Version 4,3.12.00016246 / Server Version 1.1.0.00016212

- o x
[Comnection [View
Serial Port comizz Refresh Picture Start Dstrt | [Joutofview
Serial No. 01000045341 TRANSFORMATION
e [rorzontal fip [ vertical fip
Format P e ;
| +AM
Distance (Polar) v ‘Masdmum 6250 3 o
Mode  [normal = Minimum 0 T
; e All range
Exposure tme a0 remeste (w5 |ge ENter a numerical value
Frame rate miter o —
=i fos Value of Center [~ mm
Amplitude minimum
Al range @ TEMPERATUREBOARD [ Step sampling All range
Near range (1.5m) 5

Rotation angle

LED [420 |=¢  Imager (960 | (436 ||47.4

452 ||47.6
x = Yo _ =
[Logaing

15 o 10 Flesv  Heie  [ainary
Pilot LED Number oflogs el [10
Response speed T e [1

Data size. .

- [o poging interval
ENR: threshold

St Start

® Click the Set button (to save the configured values).
@ Click the Start button (to start operation).

& | TOF Imager Client Version 4.3.12.00016246 / Server Version 1.1.0.00016212

— a X
[Connection ien
Serial Part com12z @ CI|Ck st | [outofview
Serial No. 01000045341 R
[Seting [CHorizontal fip [ vertical fip
View range
Format | Distance Polar) +AMP o Maximam [6250
E 3 mm
Mode | nNormal v Minkmum lo = mm
Monitor
Exposure time A - 1
850 & Framerate  [10.5 fps
Frame rate imiter o =
=l frm VaheofCenter [gm | [PAcenter Mark
Amplitude minimum
Alrange E z TEMPERATURE BOARD ] Stop sampling
fea e Luan) 3 & LD [20 |ec  Imeger [a60 | [43.6 ][44 |
Rotation angle T
5.2 |[ss
x g I = 2 o
‘LWW‘U
LED freq. ID 8 Hesy  Hene Osinary
PiotLED @on OoFF Mabrer oF logs ot [10 3
Response speed once 5
16 v 1 5
Data size L ‘—
Interval 0 lus s
ENR threshold

— ‘@Click ——F

e -OWRONTRST 2 | [
-

Check if there is not any color display of close range in the back of the blue or black color
display on the distance image.
If there is no color display of close range, the problem that a long range is measured as a
close range has been cleared up. If still there is a color display of close range, repeat
these steps from (D. When doing so, confirm the amplitude value of the color display of
close range and set a value larger than that value.

Loop-back
cleared up
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218, 090 : K218, 090
A8 mmy
o1 MEERERISE

I-.-I

—_—

Amplitude not minimized Amplitude minimized

<Precautions>

Setting of amplitude minimum blackens the amplitude value below the specified numerical

value, so that the image gets blackened depending on the amplitude value of the
measurement target.

Make an adjustment as checking the amplitude of the necessary part.

2-8 Precautions

(1) Problem of frame rate

Attention must be paid to frame rate because it varies depending on the configured mode or
exposure time.
*There are two types of modes available, Normal and High-speed. In normal mode,
measurement is performed twice, so a broader area can be measured. In High-speed mode,

measurement is performed only once, so frame rate increases but the measurement area
gets narrower.

For the setup method of Mode, refer to 3D TOF Sensor Module B5L Evaluation Software
Manual.

A standard of frame rate is:
Like below in Normal mode.
Setting range of exposure time: 170-5312 us

Frame rate (FPS)
w

170 || 850 5312

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Exposure time(us)

Like below in High-speed mode.
Setting range of exposure time: 20-10000 us

20

10000

5

Frame rate (FPS)

1000 2000 3000 4000 5000 6000 7000 8000 95000 10000

Exposure time(us)
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