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1. Manual calibration introduction
1.1. Purpose

Manual calibration involves the user inputting the image coordinates
and manually setting the figures in the PC software.

1.2. Manual calibration software

Recommended PC operating system:

AVM Installation
(Camera, ECU etc.)

Pattern installation &
Location measurement

Image capture

Enter Manual
Calibration on ECU

Update LUT

Copy captured image
to ‘Output’ folder of
calibration program

Run a calibration
program

Input vehicle & pattem
information

Input corresponding
points of pattern




3. Manual calibration process
3.1 Setup MCR program

First, find out what bit version your PC is running by taking
the following steps :

- Click Start, and then click ‘Control Panel’.
- Click on ‘System & Security’, then ‘System’
- The operating system is displayed under ‘System type:’

MCR must be installed in order to run the calibration software. N.B.
MCR only needs to be installed once on the PC it is being used.

If you have a 64-bit PC, run installer called:
*MCR_R2014a_win64_installer’ from the SD card provided.

Manual Calibration Software 07/06/2016 10:34 File folder
=L 360 programming mat 14/06,/2016 13:42 Adobe Acrobat D... 21 KB
|&| 360 programming mat 14/06,/2016 13:36 PMG File 33 KB
"L Manual calibration V2 21/068/2016 16:54 Adobe Acrobat D... 7,323 KB

@ MCR_R2014a_wintd_installer 24/05/2016 12:48 Application 602,458 KB

The files will then be extracted:

WinZip Self-Extractor - MCR_R2074a_wint4d_installer.exe

inztallation. [nstallation will start once al files are

Extracting MATLAR Compiler Runtime R 20144 for
exftracted.

Cancel
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If you are running a 32-bit PC, run installer called:
*MCR_R2014a_win32_installer’ instead

Manual Calibration Software File folder
"L 360 programming mat Adobe Acrobat D...
|&| 380 programming mat PMG File
"L Manual calibration W2 Adobe Acrobat D...
@ MICR_R2014a_win32_installer Application
@ MCR_R201da_wintd_installer 24/05/2016 12:48 Application



Once extracted, the setup window will open automatically. Press ‘Next’
to continue the setup.

4\ MATLAB Runtime Installer = [m] X

This application will install MATLAB Runtime.

MATLAB

R2016a

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
mathworks.com/trademarks for a list of additional trademarks. Other product or brand names
may be trademarks or registered trademarks of their respective holders.

WARNING: This program is protected by copyright law and international treaties. Copyright
1984-2016, The MathWorks, Inc. Protected by U.S. and other patents. See MathWorks.com/patents

). MathWorks*

Agree to the licensing terms and conditions by selecting ‘Yes’ and then
press ‘Next’ to continue.

4\ License Agreement - O X

The MathWorks, Inc. e
MATLAB RUNTIME LICENSE

IMPORTANT NOTICE
BY CLICKING THE "YES" BUTTOM BELOW, YOU ACCEPT THE TERMS OF THIS LICEMSE. IF YOU ARE NOT WILLING TO DO
SO, SELECT THE "MO" BUTTON AND THE INSTALLATION WILL BE ABORTED.

1. LICENSE GRANT. Subject to the restrictions below, The MathWorks, Inc. ("MathWorks") hereby grants to you, whether
J | you are an individual or an entity, a license to install and use the MATLAB Runtime ("Runtime"), solely and expressly for
the purpose of running software created with the MATLAB Compiler (the "Application Software"), and for no other
purpose. This license is personal, nonexclusive, and nontransferable.

2. LICEMSE RESTRICTIONS. You shall not modify or adapt the Runtime for any reason. You shall not disassemble,
decompile, or reverse engineer the Runtime. You shall not alter or remove any proprietary or other legal notices on orin
copies of the Runtime. Unless used to run Application Software, you shall not rent, lease, or loan the Runtime, time share
the Runtime, provide service bureau use, or use the Runtime for supporting any other party's use of the Runtime. You

v

Il Do you accept the terms of the license agreement? (@ -

<) MathWo




Select the location for the files to be installed by clicking ‘Browse’, then
press ‘Next’. Select ‘Yes' in the popup window to create a new folder.

4\ Folder Selection = m} X
Choose installation folder:

sowse. | MATLAB'

Restore Default Folder

R2016a

Review the installation folder on the next screen and then when satis-
fied press ‘Install’. N.B. installation takes 2-3 minutes to complete.

4\ Confirmation = O X
Installation folder:
C\Program Files\MATLAB\MATLAB Runtirme\v301 MATLAB
Installation Size: 1,863 MB NTIA
R2016a

Products:
MATLAB Runtime 9.0.1

). MathWorks*




Installation window:

4\ 68% Complete - O X

Installing ...

) MathWorks

Installation complete:

i 4\ Installation Complete = m] X
Installation is complete.
MATLAB
R2016a

) MathWorks*

Once the installation is complete, press ‘Finish’ to complete the MCR
setup.



Next, run the .exe file called ‘Synergy_Calibration’ from the SD card
provided.

Backup File folder
Output File folder
OverlayFiles File folder
VehicleData File folder

,L.u’] background_img JPG File 11KB

| pattern_Location PMNG File 3092 KB

| sample Text Document 1 KB

& seon_bg BMP File 2487KB

| splash PNG File 504 KB

‘ Synergy_Calibration Application 7814 KB

The calibration tool opens up as follows:

Manual Calibration Tool - X
SEON CALIBRATION TOOL Ver. 0.2.6.
Vehicle-Pattern Info. Top-View Calibration ~Individual View Tuning

Vehicle Information: mm

Vehicle Type:

Vehicle Width:

Pattern Location:

mm

Vehicle Length: mm

Pixel Pitch: mm

: mm
Computation - ~ - (Available)

SYNERGY

Automotive Hectranics

Pattern Size:

Height:

1000 EET AL mm

Confirm Load Backup.

Before proceeding to the next stage — format an SD card so
that it is blank, and insert it into the Smart Vision ECU. This is
where the calibration images will be stored.



3.2 Calibration pattern positioning

500 mm

X =

Drawing not to scale



= Run a tape measure or straight edge along one side of the vehicle,
ensuring that it is absolutely parallel to the tyres.

=  Use a T-square to run from the very front (i.e. the point furthest for-
ward) of the vehicle to the ground, and mark this point.

)) e
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=  Use a rule to continue this point to where it meets the tape measure.

= Use the T-square to continue the line approximately 750 mm beyond

the tape measure.
o




= Measure 500 mm along the line from the tape measure and mark this point. Then
measure 500 mm along the perpendicular line and mark this point. Use a rule to draw
lines (approximately 750 mm in length) from the two points just marked to form a
square that will be 500 x 500 mm.

\

= Place the calibration pattern so that one corner of it is adjacent to the furthest corner of
the square that has just been marked, ensuring that it is parallel to the guide lines.



Repeat this process on the other front side of the vehicle, then repeat
for rear left and rear right. Please check the below image for reference
on how all four calibration patterns should look when positioned cor-
rectly.

N.B. Ensure that all the doors are closed and the area around the
vehicle is clear before beginning the pattern capturing process!

13




3.3 Capturing pattern image

Ensuring that there is a blank SD card in the ECU, enter calibration
mode on the main menu.

CAMMSYS

C " 4B L0

SW Update Calibration Capture

-

Screen Adj

View ‘Front/Rear/Left/Right’ menus in turn to check that two patterns
are fully visible in each view.

€ Auto calibration

€@ Manual calibration

CT e | e [ R




Front view

Rear view




Left view

Right view

= After checking all 4 camera images, return to the main menu by pressing the ‘Full’ key
on the remote control.

= Enter ‘Capture’ menu.




CAMMSYS

oW O

SW Update Calibration Capture

- *

Screen Ad;. System Info.

Image capture will run as follows, and generate the following files on
the SD card: ‘FRONT.bin’, ‘REAR.bin’, ‘LEFT.bin’, *RIGHT.bin’

LA

o|o|x| Mol &2 sYauck
FRONT.bIn-> Urito OK %
REAR.DIN-) Write OK.

LEFT.bin=> Write OK.

RIGHT.bIn=)> Urite OK

When image capture has reached 100%, switch off ignition, re-
move the SD card from the ECU and check that all four .bin files are
present. Then copy these files to the ‘Output’ folder within the main
‘Synergy_Calibration’ folder on your PC. If the folder already con-
tains files of same names, then replace them.
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3.4 Using the Synergy Calibration tool

= Run the program ‘Synergy_Calibration’

1. Enter vehicle details here, including
width and length (in millimetres)

Manual Calibration Togl
SEON CALIBRATION TOOL Ver. 0.2.6
Vehicle-Pattern Info. Tdp-View Calibration Individual View Tuning

Vehicle Information:

Vehicle Type: CargoVan
Vehicle Width: 1780

Vehicle Length: 4800

Pixel Pitch:

Computation 20 e H (Available)

2. The *Pixel Pitch” value will be calculated
automatically based on the vehicle details
when the ‘Computation’ button is pressed

18



3. All eight values here refer to the distances be-
tween the vehicle and the calibration patterns i.e.
500 mm

n Location:

ctronics

Height:

1000 mm

Confirm Load Backup

4. The pattern size is the same as the default
values here i.e. 1000 by 1000 mm. This refers
to the dimensions of the calibration patterns

19



= Click *Confirm” when the settings are correct. This will generate the vehicle and pattern
information files. (N.B. this process can take a couple of minutes). Press ‘OK’ on
the popup window when the process is complete.

|l Manual Calibration Tool
SEON CALIBRATION TOOL Ver. 0.2.6.
Vehicle-Pattern Info. Top-View Calibration _Individual View Tuning

Vehicle Information; mm

Vehicle Type: [ Fremc - |
Vehicle Width: mm
venicle Length: | EEENE v

Pixel Pitch:

H- (Availdble)

Pattern Location:
mm

Automative Eleceranics

Pattern Size:

Width: Height:

RLCE mm 1000 OB

Load Backup

\

= Go to the second tab - ‘Top View Calibration’. This page is used to pick out the corners
of the calibration patterns in the captured camera images.

= Click *Open’ and select the ‘Output’ folder on the PC (do not open the folder, just
select it), then press ‘Choose folder’. This tells the calibration software where the .bin
image files are being read from.

Manual Calibration Teol
SEON CALIBRATION TOOL Ver. 0.2.6-
Vehicle-Pattern Info. Top-View Calibration  Individual View Tuning

oad Backup Get CtriPoint Calibrate & Save

SYNERGY

Automotive Electronics

20



= The image files will be loaded into the calibration software as shown below (‘Front.bin’
first). The next step is to select the two nearest corners of each calibration pattern.

B Manual Calibration Tool
SEON CALIBRATION TOOL Ver. 0.2.6.

Vehicle-Pattern Info. Top-View Calibration  Individual View Tuning

Mode: Pattern: Model:  [RET T ~ W Front B Rear
LEFT. w‘-" Load Backup Get CtriPoint. Calibrate & Save
RIGHT bin ¥ “ M Lot M Right

= View each pattern close up by clicking the *Zoom’ button (turns yellow when in Zoom
mode) and then clicking the image until the desired zoom level is reached. To zoom
back out hold the SHIFT key whilst clicking. To exit Zoom mode, click the ‘Zoom’ button

again. Pan mode behaves the same way, and lets the user grab the image and move it
as desired.

Manual Calibration Tool
SEON CALIBRATION TOOL Ver. 0.2.6.

Vehicle-Pattern Info. Top-View Calibration  |ndividual View Tuning

uode: [ Patern: Model: @ ot Il Rear
LEFT.bi . Calibrate & Save
n
RIGHT.bin "/ u M Right

JR———

Ensure that Zoom and Pan mode have been exited before placing corner points

21



= Click the corner of the calibration pattern to add a point. Click and hold in order to move
a point after it has been placed. A point should be placed on the two corners closest to
the vehicle.

B Manual Calibration Teol - %
SEON CALIBRATION TOOL Ver. 0.2.6.
Vehicle-Pattern Info. Top-View Calibration Individual View Tuning

uode: [  Pattern: Model:  [NIRE i [ Moot MR
B m‘:‘ Load Backup [l Intialize Get CiriPoint
CHTbn v En LR
¥ —F—m
| £l

—

= Repeat the process for the other visible calibration pattern in the front image.

= Once all four points have been selected, move to the next camera image by clicking ‘Get

Load Backup |l Initialize Get CtriPoint Calibrate & Save
LE
in__ ¥ WLt W Right

22
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= Repeat the process for the ‘Rear.bin’, ‘Left.bin” and ‘Right.bin" image files. After the four
corner points have been added to each captured image, all the checkboxes will be
ticked as shown: ~_

Front Rear
Get CtrlPo Calibrate & Save

Left Right

= This indicates calibration is complete, click *Calibrate & Save’ and the screen will appear
as below, with the yellow corner points now visible in blue:

Manual Calibration Tool - X

SEON CALIBRATION TOOL Ver. 0.2.6.
Front [ Rear |
Calibrate & Save |
Let MRt g |

Vehicle-Pattern Info. Top-View Calibration  Individual View Tuning

= Move to the next tab ‘Individual View Tuning’ to fine tune each image.

SYNERGY

Automotive Efectronics

o Y N vor. N
R —— wcote: KN
B — . NN
iy ————— v N
g — e, N




3.5 Fine tuning side images

=  Click ‘Input Image’ button and select the same ‘Output’ folder as be-
fore.

=  This screen allows the user to individually adjust the left and right
camera images.

| B Manual Calibration Tool %
SEON CALIBRATION TOOL Ver. 0.2.6.
Vehicle-Pattern Info. Top-View Calibration Individual View Tuning

]
.
o KN

R F——

..............

Rotates the image
stretches image vertically
stretches image horizontally

adjusts the position of the image horizontally

L

adjusts the position of the image vertically

After adjusting the images as re-
quired, click *‘Apply” and then
‘Save’. This will save the new set-
tings back to the ‘Output’ folder
on the PC.

Re-format the SD card so that =
it is blank again, and this
time copy ALL the files from

the 'Output’ folder onto it.
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3.6 Updating ECU

= Ensuring that the system is off, insert SD card into the ECU, and then boot up.

CAMMSYS

'
N/

SW Update Calibration Capture

-

Screen Adj

= Select ‘Calibration’ from the main menu to update the ECU with the new settings. On
the next screen choose ‘Manual calibration’




= This will begin the calibration update:

=  When the ECU is updating, an amber LED flashes on the unit housing.
When the update is finished, the LED is on constant.

=  When the following window appears, turn off the vehicle ignition, re-
move the SD card, then reboot the system.

c
= ¢
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=  Completed calibration will appear as follows:

Panorama 360"
‘_/v)

Caution! Directly look all around a car.

4. Calibration Ffailure and solutions

Cannot read the file

LUT B0l 2 &)

AVHLO0V431_LUTInte.b1n Ho Filo

AVM100V431_LUTInfo.bin No File

Update failure

CAMMSYS
Hwng sow
a ugAe.

L

AVM100V431_LUT.bin is updated incorrectly

Cause: When calibration update file is missing or SD card format
was not done correctly.

Solution:
Format SD card properly and check update file on SD

card. Insert SD card into ECU and run calibra-
tion again.

Cause: Due to invalid files or unusual situations such as car
engine stalled so that ECU turns off, the manual calibration
does not run properly.

Solution:

Format corrupted files and SD card and then copy
calibration file again. Run calibration again.

When manual calibration is running, maintain circum-
stances until update is done.

27



5. Calibration restrictions

Height difference
in road

If the object is
detached from the
road surface

If foreign material

adheres to the lens

If the position of
the camera is
changed

Vehicle size and
camera position

Camera malfunc-
tion

If you see the
vehicle bumper in
the front/rear
image

If the angle of the
vehicle twisted

violently in the side

image

If the pattern is
badly damaged

Road and vehicle is not horizontal in the
field of view

e.g.) if left or right side of the road is a
cliff, or if the road has a slope.

The object hung in midair, for example

Deformed images of camera due to
dusty or wet lens

If external force has changed camera
position or if camera position is moved
because of the door opening and closing

Vehicle size presents over 30 percent
contrast to the full width and height of
the standards.

Height of installation of cameras pre-
sents over 30 percent contrast to the
standards.

At least one of the cameras used for
Smart Vision 360 is not operating
properly.

If you can see the vehicle bumper over
than 30% of image from the front and
rear images (This can raise showing the
bumper from the top-view image.)

If the angle of the vehicle is over +10°

twisted on the basis of the standard

images.

(This can raise twisted image from the
Top-view image)

The pattern is badly damaged so cannot
be applied to manual calibration.

28

Find flat spots and then run man-
ual calibration.

Check the image and reinstall the
object.

Check the camera and keep clean.

Run re-calibration

Rerun calibration fulfilling the
requirements.

Replace camera

Replace pattern



