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Multi Vision Camera

1. HTC-5030R Camera Specification

1.1 General feature

= 308+ 3t A (VGA) 81 & 3t0Iet, 1/4.5 Inch CMOS Sensor

= Effective pixel
= Frame rate

= PC Interface

640(H) x 480(V)
Max. 30fps@VGA

USB 2.0 (480Mbps)

= Sensor video data format 8Bit Bayer
= Sensor command interface H & 12C protocol
= Compression gE

= Image Processing Host T2 )& & L= dlN ISP ZHEZE JtsS

= Multi-Camera connect

¥ HIEIHNICH ALE Al &I =5 CHE USB EHl (FUE ¢ & &) E MSotXl g= A0l
ESLICL
1.2 PC Requirements
= CPU Pentium4 2.0GHzO| & (2.8GHz 0| & F=&)
= RAM 1GB 014 (2GBO| A & &)
= USB 2.0 Host Controller Intel Controller chip 2 &

= QOperating System Windows 2000 SP4 0] & / WindowsXP SP20] &}

Windows Vista / Windows 7
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1. HTC-2030R Camera Specification

1.3 Contents
= HTC-2030R Camera
= USB(A+B) Cable (1EA)

= User’s manual / Program CD

Fig 1. HTC-2030R Z&&E) & Z& WES
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1. HTC-2030R Camera Specification

Fig 2. HTC-2030R X3

1.5 8l X AL
1. Sensing Area : 1/3 inch CMOS
2. Focal Length : 6.0mm
3. Back focal length : 8.12mm
4.Fno.:1.8
5. Iris : Fixed
6. Optical Distortion : -10.62%
7. Field Angle (Diagonal) : 60°

8. Focus extent : 5cm - «

2/ 20228

214.00

IMAGE PLANE
M12 X 0.6

2.0 1.0

10.80

1.0

5.74

Fig 3. Lens Dimension

Tolerance : £0.4mm
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1. HTC-2030R Camera Specification

1.6 Header Board Pin

<Sensor board & Pin Number>

2 4 6 8 10 12 14 16 18 20
1 3 &5 7 9 11 13 15 17 19

Header board Pin Qi &

Fig 6. Header board &

<Pin Description> 1,2 ¥ B9l DCAVE MIQ MIYYE B35t B2S2 DC HVIL
2AZ|0{0F 5O, 100mA BEQ 222 23 & 2= A0{0F &
Ct. 3,4 ¥ O] CSCL,CSDAE 12C MI0f Port2 &0l =2
o E2S RXF0F B0 5.6 ¥ T VSYNC.HSYNC = I 0fl A
= S HS Vertical Sync/Horizontal Sync2 1 framell S E
HEADER2X 10(2mm)
Nl =9 Tl
e 1 2| P MGt =L TOIL
VSYNC HRSYNC _ . _ _ _
- - T 9~16¥ EIIXJt MAC 8Bit CIOIEl £ EIOICH 1781 B2
L ¢
e noo1 ——————=—  PCLK22 S| Clock©2 HIOIE = 0 PCLKOI 2Z=01 2401LH
. T -G N . ' S
PO | B[RS o BHCH 1881 B2 MCLKS 2 Master ClockS Sensor0il 22
19 20
| | 8l == TOICt PLL J1S0| &S AN OtL & Az &

3 = gl MCLKE Z20tH & ™ Frame Rate &£8t =24 XA =L},
2

Fig 7. Pin Description , 2081 T2 Digital Ground, DGND & & XAl &L},
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1. HTC-2030R Camera Specification

1.7 Dimension

.. (2060) _ 4200
/ N
o )
P |
9,
|
=
O [+
\ 2

LENS &LENS HOLDERE SENSOR® LENS+ 30l (I}

MlﬂF |

0T 1 11

/
]
e_ ‘ i —1§4-20 UNC
m o ”@‘7 -
1
o
\

32.00

(25.00)

100 ||

Fig 8. HTC-2030R Dimension
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210 FALE
= 2 MK : Microsoft Windows 2000 SP4 0] &F, WindowsXP SP2 0l 4f,
Windows Vista, Windows 7
= ZIA A - Microsoft Visual Basic / Visual C++ 6.0
Visual Basic .NET / Visual C++ .NET

= J|Et : OpenCV ct0lEeiel

2.2 Development Architecture

OpenCV Library

cv.dll

MVCLibV11.dll

cxcore.dll

ETLIB2.dII

HighGui100.dll

Libguid40.dlI

Windows

EMPIA Vision Camera
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3. Software Architecture

3.1 Multi Camera connection and Access

HTC—-2030R IOl ct

=
—
ANelg B g 22 2

Multi Connection
P

Serial_Number[5]=L"1001";

Serial_Number[5]=L"1002";

Serial_Number[5]=L"1003";

S& PCaHOl =ICH 3CHEl ol ct

Fig 9. Multi Camera connection and Access

i

M fps

M/N fps

M/N fps

M/N fps
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3. Software Architecture

3.2 Sequence of Initialization

Y Al Al, Device CheckOll 2t8t =J|8t E =S &HeLICH HEXE2 O cH
WES FX0HAIJ| BHELICH

Check up USB port

vcGetCaptureDevices

Success

Camera 1:USBH|TIZ T3 - Camera

- View Mode

- View Mode |

Fig 10. Sequence of Initialization
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3. Software Architecture

3.3 Main Control Dialog

L2 ) dME 2E0

“i Camera |1:USEH|T)2 T3] ,m 3.3.1 7|2} M

— View Mode
| swop_| et AZE 7tH2LE HMStn
Snapshot | Video |
- GIZE 7}0|2tE Combo Box0j| Lt
Frame rate oD Gk
li e aueE : -ﬂ'l:"-
openCV |
—12C

Serial Mo Moz |-

Addr: Hex mead
Data: Hex Write

Clear

Fig 11. Main Control Dialog — Jt0il 2+ 23
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3. Software Architecture

3.3 Main Control Dialog

Tz M E 2dot= Dialog basell controller2 M, 21 9= & %S,

Camera |l UsE HIT & 23] J 3.3.2 View Mode
View Mode —
| swp | MelE Stz AL SX,
Snapshot | Video | = =
- Te ALY, SHNS HEE
Frame rate

=2 I%
Serial No  [No2 v Play : StlilcrE £
Addr Hex Read Stop : Jtlict ¥ = S
el Hex  Write Snapshot : Jtiilct & &l AlOI2F S&

otM, otLtel X a= BMPIIE 2
M & et
Video : Jt0ilct & AlOIEH S%0otH,

Sdas MEELL

Clear

Fig 12. Main Control Dialog — View Mode
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3. Software Architecture

3.3 Main Control Dialog

T2 MY E SY5t= Dialog basel| controller2A{, 11 dgt2 A HBICY.

I MyCS030R

Camera |1:USBHITIZ T3] | 3.3.3 ISP(Image Signal Processing)
- View Mode Control
| Stop |
Snapshot | Video | 9"”'” Efﬁ-‘f‘-E—l Ol:IEE!ElE oo:“g% 7|'_g_
Frame rate '6'.% 7|%% EIH;DI-
fis
—12C
SerialNo  [No2 v ISP control : ISP M Clo|¥z1
Addr: Hex mead AlSH
(-]
Data: Hex Write =<

ISP control M|+ 4™ : 20 ~ 25page

Clear

Fig 13. Main Control Dialog — ISP Control
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3. Software Architecture

3.3 Main Control Dialog

T2 MY E SY5t= Dialog basel| controller2A{, 11 dgt2 A HBICY.

I MyCS030R

Camera |l: UsE H O 2 3 j 3.3.4 OpenCV
— View Mode
| Stop |
H o 23 o AL
Snapshot | Video | OpenCV E|'0|_E'I El—l Ol o O|-O1 o o
Frame rate e : HOIHY 7| £X0ol 21 E M8
2576 ffs J5E control:
' openCV OpenCV M| A : 26 ~ 38 page
—12C

Serial Mo Moz |-

Addr: Hex mead
Data: Hex Write

Clear

Fig 14. Main Control Dialog - OpenCV
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3. Software Architecture

3.3 Main Control Dialog

T2 MY E SY5t= Dialog basel| controller2A{, 11 dgt2 A HBICY.

I MyCS030R

Camera |l: UsE HIT & 23] j 3.3.5 Frame Rate
— View Mode
| s | SAEIOE S FHHt2 R E Y2 ot
S shot Vid
= = 50| Z23t= &=, (Frame/Sec)
Frame rate

Serial Mo Moz |-
Addr: Hex mead
Data : Hex Write

Clear

Fig 15. Main Control Dialog — Frame Rate
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3. Software Architecture

3.3 Main Control Dialog

T2 MY E SY5t= Dialog basel| controller2A{, 11 dgt2 A HBICY.

I MyCS030R

Camera |l: UsE H O 2 3 j 3.3.6 Serial No
— View Mode
| stop | ARSI 8l= 7O Eto| Serial No
Snapshot | Video | 7|_ *E'Ug EI_|E|-

Frame rate

£f 1001 - No 1

e 1002 — No 2
SerialNo  [Noz |

Addr Hex Read 1003 — No 3

Data: Hex Write 1004 — No 4

Clear

Fig 16. Main Control Dialog — Sirial No
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3. Software Architecture

3.3 Main Control Dialog

Z=2J8" T ME 2385t= D

I MyCS030R

Clear

Camera |l: JSE H|T] 2 =F3F] j 3.3.7 12C
— View Mode
s | 12C QIE{H 0| AZ 0| 5t0] 70 2tof
Snapshot Vid
nepsht | 2l GIO|E{S M7{L} 9=t
Frame rate oD Gk
|7 e
r openCV |
12c I[IC_Read16i(
Sem'ilﬂn No2 -
addr: [ |Hex mead Serial_Number, // 7t0 2} A|2| L H
Data Hex  Write I2cSubAddr);  // HRK|AER| FTA

IIC_Writel6i (

Serial_Number, // 7}02} Al2|Y =

[2cSubAddr,  // H|R|AER| =&
[2cValue); // H|O|Ef gt

Fig 17. Main Control Dialog — 12C
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3. Software Architecture

3.3 Main Control Dialog

T2 MY E SY5t= Dialog basel| controller2A{, 11 dgt2 A HBICY.

I MyCS030R

Camera |l: USE H|T 2 ZF] j 3.3.8 AEjHE
— View Mode
BN Joiztel MEfLE A He 52 5
Snapshot | Video |
Frame rate

:

Clear

Fig 18. Main Control Dialog — &tEf H & =
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3. Software Architecture

3.4 ISP(Image Signal Processing) Control Dialog

SPE A 4

3.4.1 Exposure Time
FtH2t2 R E YHE F&2| ExposureTime(leE AlZhHE 27otot.

High : 0 ~ 255 / Middle : 0 ~ 255 / Low : 0 ~ 255
=8 Zt (OxHHMMLL)

Controller

Exposure Time

High _}

Middle

Low

RGB Control
Red

Green

Blue

[ |

Control

Gamma

Brightness

Saturation

Contrast

(] (= (==

Sharpeness — |

1]

Flip Control

[ XFlip [~ ¥ FElip Default Setting

Fig 19. Soft ISP Control Dialog — Exposure Time
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3. Software Architecture

3.4 ISP(Image Signal Processing) Control Dialog

SPE A 4

7tH 22 25 U E ool MM (Red, Green, Blue)2 & d3lL}.

Min: 0
Max : 255

Controller

Exposure Time

High _}

Middle -_i

Low
|

RGB Control
Red

Green

[ |

Blue

Control

Gamma

Brightness

Saturation

(] (= (==

Contrast

Sharpeness — |

1]

Flip Control

[ XFlip [~ ¥ FElip Default Setting

Fig 20. Soft ISP Control Dialog — RGB Control
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3. Software Architecture

3.4 ISP(Image Signal Processing) Control Dialog

SPE A 4

3.4.3 Control (Z}H|2} A™ ZF HA)

AZAE Ftoetel 2 FE(H7] ol MY, e, dE =, Ao 2H0|E

)

s

E
r
>
ojn
i
rk
ok

1| C}.

0

A
T

Controller

Exposure Time

High _}

Middle —_}

Low

RGB Control
Red

Green

[ |

Blue

Control

Gamma

Brightness

Saturation

(] (= (==

Contrast

Sharpeness — |

1]

Flip Control

[ XFlip [~ ¥ FElip Default Setting

Fig 21. Soft ISP Control Dialog — Control (&3 gt Bl&)
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3. Software Architecture

3.4 ISP(Image Signal Processing) Control Dialog

SPE MFE &

3.4.4 Flip

FtHEtZRE e Y

o

X, Y& 2| ™A[ZICE

Controller

Exposure Time

High _}

Middle -_i

Low

RGB Control
Red

Green

Blue

[ |

Control

Gamma

Brightness

Saturation

Contrast

(] (= (==

Sharpeness — |

1]

Flip Control

[ XFlip [~ ¥ FElip | Default Setting

Fig 22. Soft ISP Control Dialog — Flip Control
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3. Software Architecture

3.4 ISP(Image Signal Processing) Control Dialog

ISPE £€8< += e U0Ig€z1

3.4.5 Default Setting

o
N
rhr
N
|0
Hu
rE
ox
_(')_I-
0

Exposure Time, RGB £}

Controller

Exposure Time

High _}

Middle -_i

Low

RGB Control
Red

Green

[ |

Blue

Control

Gamma

Brightness

Saturation

(] (= (==

Contrast

Sharpeness — |

1]

Flip Control

[ XFlip [~ ¥ FElip Default Setﬁngl

Fig 23. Soft ISP Control Dialog — Default Setting

www.hontek.co.kr

:/Icafe.naver.com/hontek



i Multi Vision Camera
we HonTeKk

3. Software Architecture

3.4 ISP(Image Signal Processing) Control Dialog

ISPE £€8< += e U0Ig€z1

MAS Eo oOofxle
289 A== wAlEA

Controller

Exposure Time

High _}

Middle -_i

Low
|

RGB Control
Red

Green

Blue

[ |

Control

Gamma

Brightness

Saturation

(] (= (==

Contrast

Sharpeness — |

1]

Flip Control

[ XFlip [~ ¥ FElip Default Setting
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3. Software Architecture

3.5 OpenCV Control Dialog

OpenCV ctolEeiciE 0|8t ol.

3.5.1 OpenCV On / Off

OpenCV 7|5 On/Off 88 QF MEH

OpenCV Processor

OpenCV onfoff

Template matching 1
[ Gray " "
~ Elur open "search image

[ Face Detection |
[~ Gray histo

[ Labeling AVI file

[ sharpening |0 - [~ Select codec

start /sto ':'"5":1'_]'@'"|
Laser Tracking | fstop (&= ! |

MinRed 190 sz £

MaxGreen 100 Object oag &2
MaxBlue 100 )

Edge =&
[x.¥] | |gr‘adin_=nt edge £ & j

Fig 25. OpenCV Control Dialog — OpenCV on/off
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3. Software Architecture

3.5 OpenCV Control Dialog

OpenCV ctolEeicIE ol ol.

OpenCV Processor

OpenCV on/off v

Template matching -1 3.5.2 Gray
|

- open "search image

[~ Face Detection | Oo:leI-% 2|A—II|IOO:|AOI-9§ Eo:lzll_sl:l'
™ Gray histo
[ Labeling AVT file
[~ sharpening [0 = [~ Select codec )
start fstop (L5313 | Snapshot | CVAPI(VOId) CVCVtCOIOr(

Laser Tracking |
MinRed 190 FAE &3

*
Mutreen  [T55° object | 395 8% | const CvArr* src,
MaxBlue IE Edge A CvArr* dst,
[x.7]] |gradient edge 2% = .
int code );
Exit
Src: =23
Dst: =5 g4
Code : HAE} R (BGR2GRAY)

Fig 26. OpenCV Control Dialog - Gray
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3. Software Architecture

3.5 OpenCV Control Dialog

OpenCV ctolEeicIE ol ol.

OpenCV Processor

OpenCV on/off v
p— Template matching - 3.5.3 Blur
open "search image" |
| Face Detection o =
[ Gray histe | %:lAOI-E SE|7.|| I_|-E|-LI_H|:|-
[ Labeling AV file
[~ sharpening ’G [~ Select codec
Laser Tracking| start/stop [géﬂﬂ” Snapshot | CVAPI(VO|d) CVSmOOth(
MinRed 190 FAE £
MaxGresn  |100 Object | FAT &3 | const CvArr* src, // Q2 Ak
MaxBlue 100 -
Bdge 2&T CvArr* dst, // =3 Al
[x,}']| |gradie:1t edge =& j
— int smoothtype, // 2212 EIY
i

int paraml, // Y& LHH|
int param2, // ¥4 =0|

)i

Fig 27. OpenCV Control Dialog - Blur
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3. Software Architecture

3.5 OpenCV Control Dialog

OpenCV ctolEeicIE ol ol.

. OpenCV Processor

OpenCV on/off v
= Template matching T~ 3.5.4 Face Detection
[ Blur open "search image” |
=
= | SHHOIA Y22 HropHct.
[ Labeling AVT file
[~ sharpening ’G [~ Select codec
Laser Tracking| start/step [géﬂﬂ” Snapshot | IplImage *
MinRed 190 SAL £
MaxGreen  [100 opjest | 75 53 | MVC_OpenCV_FaceDetection(
MaxBlue 100 - .
edge 22T Iplimage* image);
["J}']| |gradient edge =& j
Exit

OpenCV Screen

Fig 28. OpenCV Control Dialog — Face Detection
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3. Software Architecture

3.5 OpenCV Control Dialog

OpenCV ctolEeicIE ol ol.

OpenCV Processor

OpenCV on/off v

- Template matching -1 3.5.5 Gray HiStO
[~ Gray = : =
[ Blur open "search image |
ce I H -_—=
n ! ol BI7| 2 E EOFLE
Labeling AV file
[~ sharpening ’G [~ Select codec . .
p— start/stop (YSUH) | snapshot | CV_INLINE void cvCalcHist(
MinRed  [190 | RAE &3 IplImage** image,
MaxGreen 100 Object 22D &4 . .
e :; | | CvHistogram* hist,
MaxBlue 0o
Edge £& .
ol (graciont e 55 E int accumulate CV_DEFAULT(0),
const CvArr* mask
Exit

CV_DEFAULT(NULL) )

Image : | Z0|0|E
Hist : 3| AE 12 §|O|Ef XA
Accumulate : Z} Bl £& o2
Mask : OpA 3 Ha

Fig 29. OpenCV Control Dialog — Gray Histo
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3.5 OpenCV Control Dialog

OpenCV ctolEeiciE 0|8t ol.

3. Software Architecture

OpenCV Processor

OpenCV on/off v

[~ Gray

™ Blur

[~ Face Detection
[~ Gray histo

Template matching -

open "search image"

Exit

AV fle
snarpemng |0 v [~ Select codec
start/stop (L= 9HEH | .
Laser Tracking | p(% Snapshot |
MinRed 190 SFAE &3
MaxGreen 100 Object | 22D &4 |
MaxBlue 100 B
Edge £&
[%.¥] | |gradie:1t edge =% j

3.5.6 Labeling

0128 7ls

goj=3d : QI =0 2 &
2 H(labe)E 20|10 FZAL K|
B2 OE d=20= OE =S
=0l A

MVC_OpenCV_Labeling(
Ipllmage *imgIntP,
IplImage *imgGray);

imgIntP : & & Olold

imgGray :

Fig 30. OpenCV Control Dialog - Labeling
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3. Software Architecture

3.5 OpenCV Control Dialog

OpenCV ctolEeiciE 0|8t ol.

OpenCV Processor

OpenCV on/off v

™ Gray Template matching T 3.5.7 Sharpenlng

Bl open "search image" |

™ Face Detection o o =

[ Gray histe | %AOI-E Al_-i %:'Ol'}” Ell_l-tl:l-
. A file

| sharpening |o [~ Select codec

Laser Tracking I start/stop (USUH) | snapshot | IplImage*

MinRed 120 SFAE &3

MVC_OpenCV_Sharpening(

MaxGreen W Ohject | SAE &34 |

MaxBlue IE cdge 2B IplImage* |mgIntP,

- et -l int m_shapeninglevel);
Exit

imgIntP : & =001 &

m_shapeninglevel : level 0~5

Fig 31. OpenCV Control Dialog - Sharpening
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3.5 OpenCV Control Dialog

OpenCV ctolEeicIE ol ol.

3. Software Architecture

OpenCV Processor

OpenCV on/off v

[~ Gray

™ Blur

[~ Face Detection
™ Gray histo

Template matching -

open "search image"

Exit

[ Labeling AVT file
" sharpening |0 = [~ Select codec
start/stop (L= 9HEH | .
Laser Tracking | p(% Snapshot |
MinRed 190 SFAE &3
MaxGreen 100 Object | 22D &4 |
MaxBlue 100 B
Edge £&
[=.¥] | |gradie:1t edge =% j

Fig 32. OpenCV Control Dialog — Laser Tracking

3.5.8 Laser Tracking

SN F2M

char

int iWidth,
int iHeight,
int minred,

int maxgreen, // Max Green Color

int maxblue

)i

*  stdcall
MVC_OpenCV_convertRGB(

Iplimage* img, // €& 0|0O|X|
LPBYTE pBuf,

PN}
=

rulo

Ct.

rir

// 1 XE HIH
/| B
/] B& =0
// Min Red Color

// Max blue Color
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3.5 OpenCV Control Dialog

OpenCV ctolEeicIE ol ol.

3. Software Architecture

OpenCV Processor

OpenCV on/off v

Template matching -
[~ Gray

™ Blur open "search image”

[~ Face Detection |
™ Gray histo

Exit

[ Labeling AVT file
" sharpening |0 = [~ Select codec
start/stop (L= 3HEH | .
Laser Tracking | fstop (WS3E) Snapshot |
MinRed 190 SAL £33
MaxGreen 100 Object | 22D &4 |
MaxBlue 100 B
Edge £&
[%.¥] | |gradie:1t edge =% j

3.5.9 Template Matching

oM EFSYE H=Ct
CVAPI(void) cvMatchTemplate(
const CvArr* image,

const CvArr* templ,

CvVArr* result,

int method );

>

Image : F O Of
Templ : gt
Result : A1} QA

Method : A=4tH

CV_TM_SQDIFF 0
CV_TM_SQDIFF_NORMED 1
CV_TM_CCORR 2
CV_TM_CCORR_NORMED 3
CV_TM_CCOEFF 4

CV_TM_CCOEFF_NORMED 5

\'Dﬁoﬂ
—'Jéo
0> 0R O

0z m

-I-

Fig 33. OpenCV Control Dialog — Template Matching
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3. Software Architecture

3.5 OpenCV Control Dialog

OpenCV ctolEeicIE ol ol.

I-Openl:\:' Frocessor
OpenCV on/off v
ey Template matching - 3.5.10 %%AOI- X'l{,l‘
Bl open "search image" |
[~ Face Detecti ==
 Grayhisto | SZge = MYt
[ Labeling AVl file
[~ sharpening ’G [~ Select codec
i start/stop (W5 L) Snapshot | // X-I IOI-Al I_II-
Laser Tracking | P .
MinRed  [190 | (SAE 33 VideoOut =
Mastreen 100 o | SR | cvCreateVideoWriter(
MaxBlue IE cdge 2B tmp,
[x.7]] |gradient edge 2% = 1
Exit vaIue-5,
cvGetSize(imgGray),
1)
RSES
cvWriteFrame(VideoOut, imgIntP);
/I NE B=
cvReleaseVideoWriter(&VideoOut);

0, 0001 ] La b @ oI » -
Sy

Fig 34. OpenCV Control Dialog - S & X &
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3.5 OpenCV Control Dialog

OpenCV ctolEeiciE 0|8t ol.

3. Software Architecture

OpenCV on/off v

Template matching -
[ Gray N "
[ Blur open "search image

OpenCV Processor

[~ Face Detection |
™ Gray histo

[ Labeling AVT file

" sharpening |0 = [~ Select codec

start/stop (& 3HEH x
Laser Tracking | A | Snanshot
MinRed 190 SAL £33
MaxGreen 100 Object | 2L &4
MaxBlue 100 B
Edge £&
[%.¥] | |gradie:1t edge =% j
Exit

3.5.11 SAl: =H

Ipllmage *
MVC_OpenCV_Match(
Ipllmage *src_imagel,
Ipllmage *src_image2,
LPBYTE pBuf);

src_imagel : & FA H|0|H
src_image? : H{w EA 0|O|H
pBuf : H{ WA AEE

Fig 35. OpenCV Control Dialog — SAIE 38
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3. Software Architecture

3.5 OpenCV Control Dialog

OpenCV ctolEeiciE 0|8t ol.

OpenCV Processor

OpenCV on/off v

[~ Gray

™ Blur

™ Face Detection
™ Gray histo

[ Labeling

[ sharpening |0 =

Template matching -

open "search image"

' OpenCV X-& O|0|X|2 K&}

AV file

[~ Select codec

]
start/stop [Z3HEH o
Laser Tracking| vy [T Snapshot
MinRed 190 SFAE &3
[

MaxGreen 100 Object 22E £33 | D:|1 Al-_g. 7|-3
MaxEBlue 100 _

Edge £&
[x.7]] |gradientedge £ j -6-|'|:|'

i)

Exit

3.5.12 0|O|X| & X

= of E-

RN [FEERE] =

It OISy magel ~]
1=

IhE SO [bmp file(=, bmp)

el
B
e

Eh
IS

Fig 36. OpenCV Control Dialog — 0|0/ X| X &
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3. Software Architecture

3.5 OpenCV Control Dialog

OpenCV ctolEeicIE ol ol.

OpenCV Processor

OpenCV on/off v

e xx=
= Gray Template matching T 3.5.12 Edge =
™ Blur open "search image” |
[ Face Detection | o I
[~ Gray histo . %%FAJE _’F_Eol_l-lq-
[~ Labeling AV file
™ sharpening [0 ]| | [ Selectcodec IplImage * MVC_OpenCV_Edge(
- start/stop "'Q-—’:?-":‘_}@}| Snapshot | - -

Laser Tracking | - B A

MinRed  [190 | SAE &3 Ipllmage *imgCanny;,

MaxGreen 100 Object | AL £33 | I |I . G

voslue [0 | [ .IO mage ImgGray,

[x.¥] | |gradie:1t edge =& j |nt m_seledge),

Exit

imgCanny & &4 H I
imgGray : =M &l AL BHE HI
H

o |
m_seledge : Edged = HH
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[MUC_INIT_MUCSB36R]
UISIONB Select=8

[MUC_ISPB_HUCSB36OR]
AEC_UALUE=512
RED=32

BREEN=32

BLUE=32
[MUC_ISP2_HUC5B36R]|
AEC_UALUE=512
RED=32

BREEN=32

BLUE=32
[MUC_ISP1_HUCSB36OR]
AEC_UALUE=512
RED=32

BREEN=32

BLUE=32

A 22 A&l o |IXIoHH, =J1 8852 JI23t= File Read/Write 24
oz e
D ExE am o w/  dnifie O\
\ . Load&Save
. nifile
PLAY p-( ISP control % ¢ —» sTOP
: &l 5 “ Load&Save -
w -0
o2F BEE Mo 270V ES%H

[MVC_INIT_XXXXX] HIZ @&z 14,

Visioni_Select=0 [SensorType]0il CH st

AWB=vvv
AEC_VALUE=vw
AGC_ENABLE=vwv
AGC_VALUE=vwv

[MVC_ISPi_XXXXX] K =

oUHR PHE.

[ISP control] GAIN =J| gk

[ISP control] AEC manual Z=J| gt
[ISP control] AGC on/off = J|gk
[ISP control] AGC manual &gt

Fig 38. MVC_VISION.ini
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5. API Lists

5.1 12C Communication

API

MVC_Init

MVC_Release

MVC_EmpiaispAutoGainControlEnable
MVC_EmpiaispGetAWBGainControlRange
MVC_EmpiaispSetAWBGainControl

MVC_EmpiaispSetExposureTime

MVC_EmpiaispGetExposureRange

IIC_Read16i

IIC_Write16i

L&

7ttt 12CS S AlE ettt

rot
n

Fto2tet 12CS 4 S SZ Lt

Auto GAIN Control 7|5 A2 R R AH

Gain gtif 2O X 2gfS H=C.

Exposure Time(H & 20t=0|& A|ZH= 4™
Sht,

Exposure Time(&! 2 2HOS 0| = A|ZH 2| | LY,
gt 2848 E=Lt

>

2CE O| 83l A HIO|HE SH=Et

2CE O| &3l A HIO|HE &L
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5. API Lists

5.2 OpenCV &t&d &

AP e
MVC_OpenCV_Create OpenCV =2 M| A A|E
MVC_OpenCV_Release OpenCV EZEZMA F=
MVC_OpenCV_Display OpenCV =&
MVC_OpenCV_StartAVI = A K& AR,
MVC_OpenCV_StopAVI SHM XY SR
MVC_OpenCV_TM _targetFile Template Matching & CHAMIHY M ™

3

(|

MVC_OpenCV_LoadObjectOpenCV SAIE Z=HE Qo LA 31 H A

o

MVC_OpenCV_MatchingObjectOpe SAIE &7

nCVv

MVC_OpenCV_LaserTracking Laser Tracking =%t
MVC_OpenCV_SelEdge Edge 2= =
MVC_OpenCV_Labeling o8 7| =H
MVC_OpenCV_Sharpening Sharpening 7| & =&
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6. APl &H

6.1 MVC_Init
IOl etet 12CS &S Al & etCh
g TE
Syntex Int HVR_Init ()
Parameter gle
Return Value M1, Amj:0
Sample Int m_etLib2_Init = HVR_Init();
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6. APl &H

6.2 MVC_Release

Jthictet 12CS 4l =2 8tL.
TE LH &
Syntex Int HVR_Release()
Parameter gle
Return Value M1, Amj:0
Sample Int m_etLib2_Init = HVR_Init();
|f -(m_etLib2_Init) HVR_Release();
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6. APl &H

6.3 MVC_EmpiaispAutoGainControlEnable

IR 12CS &S Al SHC
T2 g
Syntex int HYR_EmpiaispAutoGainControlEnable(WCHAR *Serial_Number,
int Value);
Parameter Serial_Number 7} 2} Serial_number
Value AGC_ENABLE:AIZ2, AGC_DISABLE:O|AIE

Return Value ME:1,AL:0
Sample WCHAR Serial_Number[5]=L"1001";
Int m_etLib2_Init = HVR_Init();

HVR_EmpiaispAutoGainControlEnable(Serial_Number, AGC_ENABLE);

HVR_Release();
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6. APl 8

6.4 MVC_EmpiaispGetAWBGainControlRange

Gaingt 1t 20 =&, &S =0,

TE LHE
Syntex Int HVR_EmpiaispGetAWBGainControlRange(WCHAR *Serial_Number, int
*pMin, int *pMax, int *pValue);
Parameter Serial_Number 7} 2} Serial_number
pMin GAIN Z|CHZf
pMax GAIN Z| A Zf
pValue GAIN S X} Zf

Return Value ME:1,AL:0

Sample WCHAR Serial_Number[5]=L"1001";
Int iMin, iMax, iIWB_R_E;

Int m_etLib2_Init = HVR_Init();

HVR_EmpiaispGetAWBGainControlRange(Serial_Number, &iMin, &iMax,
&WB_R_E);

HVR_Release();
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6. APl 8

6.5 MVC_EmpiaispSetAWBGainControl

7 g
Syntex Int HVR_EmpiaispSetAWBGainControl(WCHAR *Serial_Number, int iGain);
Parameter Serial_Number 7} 2} Serial_number

Value Exposure Time A& Zf

Return Value ME:1,AD4:0
Sample WCHAR Serial_Number[5]=L"1001";
Int m_etLib2_Init = HVR_Init();

VR_EmpiaispSetAWBGainControl(Serial_Number, 300);

HVR_Release();
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6.6 MVC_EmpiaispGetExposureRange

Exposure Time(Z£ = 20t=0l= AlI2H2| = OH, =4t d8gt= =0

TE LH &
Syntex int HYR_EmpiaispGetExposureRange(WCHAR *Serial_Number, int *pMin,
int *pMax, int *pValue);
Parameter Serial_Number 7} 2} Serial_number
pMin Exposure Time Z|CHZf
pMax Exposure Time £| A gt
pValue Exposure Time &4 X} £}

Return Value ME:1,AL:0

Sample WCHAR Serial_Number[5]=L"1001";
Int iMin, iMax, iIEC_E;

Int m_etLib2_Init = HVR_Init();
HVR_EmpiaispGetExposureRange(Serial_Number, &iMin, &Max, &EC_E);

HVR_Release();
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?.

HI

Syntex

Parameter

Return Value

Sample

6. APl 8

6.7 MVC_EmpiaispSetExposureTime

Exposure Time(

i
X

= 20t

min
=)
rir
=

—

2hs &8st

Int HYR_EmpiaispSetExposureTime(WCHAR *Serial_Number, int Value);

Serial Number  Z}0| 2} Serial_number

Value Exposure Time A& gt

451, Am{:0

WCHAR Serial_Number[5]=L"1001";

Int m_etLib2_Init = HVR_Init();
HVR_EmpiaispSetExposureTime(Serial_Number, 20);

HVR_Release();
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6. APl &H

6.8 IIC_Read16i

I2CE OIEadi M TIOIEE SH=t

g L8
Syntex ULONG IIC_Read16i(WCHAR *Serial_Number, WORD wRegAddr);
Parameter Serial Number  Z}04| 2} Serial_number

wRegAddr oEFY A
Return Value HAIAELZ 2 EH A0 00|H

Sample WCHAR Serial_Number[5]=L"1001";
ULONG I2cAddr = 0;

Int m_etLib2_Init = HVR_Init();
I2cValue = IIC_Read16i(Serial_Number,0);

HVR_Release();
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6. APl 8

6.9 lIC_Writel6i

I2CE OIEadi M TIOIEE 2Lk

7 g

Syntex BOOL IIC_Write16i(WCHAR *Serial_Number, WORD wRegAddr, WORD
wRegData);

Parameter Serial_Number 7} 2} Serial_number
wRegAddr oEY A
wRegData HIolH

Return Value HE:1,AIf:0

Sample WCHAR Serial_Number[5]=L"1001";
ULONG I2cAddr = 0;

Int m_etLib2_Init = HVR_Init();

IIC_Writel6i (Serial_Number, Oxb, 10);

HVR_Release();
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6. APl 8

6.10 MVC_OpenCV_Create

OpenCV L Z Al A Al &,

TE L8
Syntex Int HYR_OpenCV_Create();
Parameter

Return Value Ha:1

Sample BOOL gAVI = 0, gGRAYhisto = 0;

HVR_OpenCV_Create();
HVR_OpenCV_Release(gAVI, gGRAYhisto);
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6. APl &H

6.11 MVC_OpenCV_Release

OpenCV ZZNA B2,

TE L|
Syntex Int HYR_OpenCV_Release(BOOL AVI, BOOL GRAYhisto);
Parameter AVI S SEM HE o2
GRAYhisto X} Grayhist 8 |F 5

Return Value Ha:1

Sample BOOL gAVI = 0, gGRAYhisto = 0;

HVR_OpenCV_Create();
HVR_OpenCV_Release(gAVI, gGRAYhisto);
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. =0
6.12 MVC_OpenCV_Display
OpenCV £4.
T= L&

Syntex Int HYR_OpenCV_Display(BYTE *pBuffer,long IBufferLen, LPBYTE
pBuf,BOOL gGRAY,BOOL gBLUR,BOOL gGRAYhisto,BOOL
gCANNY,BOOL gFACEDETECTION,BOOL gTMATCHING,BOOL
gAVI,BOOL bTargetFile,BOOL bLaserSearch,HWND ghwndApp);

Parameter pBuffer, =gt GA OO0l
IBufferLen g4k HlolE ZO|
pBuf RIS HEoH YO OIHE YAl= HEY5t7| ?/eh H I
gGRAY SUHIAE 8
gBLUR Blur 21} A2 S 2
gGRAYhisto Gray histograph A2 § 2
gCANNY Edge 7| s At S8
gFACEDETEC %= HZ= 7|5 M8 /%

TION

gTMATCHING  Template Matching A& S 2

gAVI S MY SEl

bTargetFile Template Matching 2 (ot H| I A8 S 2
bLaserSearch Laser Tracking 7| s A2 §F

ghwndApp FIE HEot GYHOIEHE =Y 2tH| M=

Return Value e |

Sample HVR_OpenCV_Create();

HVR_OpenCV_Display(pBuffer, IBufferLen, pBuf, gGRAY, gBLUR, gGRAYhisto,
gCANNY, gFACEDETECTION, gTMATCHING, gAVI, bTargetFile, gLaser,
ghwndApp);

HVR=OpenCV=ReIease(gAVI, gGRAYhisto);

www.hontek.co.kr

:/Icafe.naver.com/hontek



i Multi Vision Camera
we HonTeKk

6. APl &H

6.13 MVC_OpenCV_StartAVI

S3a T AR,
& L&
Syntex Void HVR_OpenCV_StartAVI(bool mode, int value);
Parameter mode Codec A8 F57(1: A, 2:0/AHE)
value FrameRate

Return Value

Sample HVR_OpenCV_StartAVI(0, 20);

HVR_OpenCV_StopAVI();
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6. APl &H

6.14 MVC_OpenCV_StopAVI

=2
L.

-

s NE

0

?.

HI

Syntex void HVR_OpenCV_StopAVI();

Parameter

Return Value

Sample HVR_OpenCV_StartAVI(0, 20);

HVR_OpenCV_StopAVI();
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?.

HI

Syntex

Parameter

Return Value

Sample

6. APl 8

6.15 MVC_OpenCV_TM targetFile

Template Matching & CHA I & F

L&

BOOL HVR_OpenCV_TM _targetFile(LPCTSTR filepath);

Hlmg O & oh o

il

filepath

e |

if(HVR_OpenCV_TM_targetFile(targetfileName)) bTargetFile=TRUE;
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6. APl &H

6.16 MVC_OpenCV_LoadObjectOpenCV

SAME ZHES QIS e 32 &5
TE L8
Syntex Void HVR_OpenCV_LoadObjectOpenCV()
Parameter

Return Value
Sample HVR_OpenCV_LoadObjectOpenCV();

HVR_OpenCV_MatchingObjectOpenCV();
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6. APl &H

6.17 MVC_OpenCV_MatchingObjectOpenCV

AT =

TE L8
Syntex Void HVR_OpenCV_MatchingObjectOpenCV();
Parameter

Return Value
Sample HVR_OpenCV_LoadObjectOpenCV();

HVR_OpenCV_MatchingObjectOpenCV();
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6. APl &H

6.18 MVC_OpenCV_LaserTracking

Laser Tracking S &

T2 g

Syntex Void HVR_OpenCV_LaserTracking(int red, int green, int blue);

Parameter Red EFX|E 2| K| Q| red X|AZH(0~255)
Green ErX| st

L

Ok

o
21 X|2| green Z£|CHZH(0~255)
o

Blue Bt X | X| 2| blue Z|CHZL(0~255)

n

Return Value

Sample HVR_OpenCV_LaserTracking(m_red, m_green, m_blue);
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6. APl &H

6.19 MVC_OpenCV_SelEdge

Edge 2 &
TE L8
Syntex Void HVR_OpenCV_SelEdge(int no);
Parameter no el el

c JBCINE o X| ==
B9 ZH o X| ==
~5: A OfX| =&
~8: Z2|3 oKX ==
7 I oM oX| ==
8. MEIHAE OfX| ==
9: EHX O|X| =&
10~11: 2}Z2tAIQ O K| =&
12: 2F=apA|OF AbZ Y
13~14 : LoG O K] =&
15~17 : 744 of|X| =&

aON PR O

Return Value

Sample HVR_OpenCV_SelEdge(15);
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6. APl &9

6.20 MVC_OpenCV_Labeling

OpenCV ct0|Eeiel dIOI=E Jls =3

T= LH &
Syntex void HVR_OpenCV_ Labeling(int state);
Parameter state 1. M8, 0:0/88

Return Value

Sample HVR_OpenCV_Labeling(gLabeling);
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6.21 MVC_OpenCV_Sharpening

OpenCV 2t0|Ediel Sharpening )| s =~

22 TE
Syntex Void HVR_OpenCV_Sharpening(bool state, int level);
Parameter state 716 AHE FFR(LALE, 0: OJAL)
level Level(0 ~ 5)
Return Value Sharpening g2 LXK
Sample HVR_OpenCV_Sharpening(gSharpening, m_Sharpening.GetCurSel());
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7. 7|El =2| A

-—

= EAM= MVC-5030R BI&EJt0IctE O0IEot)| et ArE XS] Ol E &)1 *loll 2=
FMZ2 otE/N 4, AZEN 24, T2 JHE0 CHet EHS LS ot} SLICH
JIEH FOAQI H2ALE0I JALAIH M3l & JtH [E8 WME A22d] — [HMS 2] o

== g4 FAALL Oteiel A5 X2 22lotAlJ] BEELIC

Ee

T E3IE dEA SEF MRS 190-1 SKOH A2 HIZS 8105
&3t 031-776-3897, 3899

WA 031-776-3898

ESMH Ol Xl : http://www.hontek.co.kr

E-Mail : hontek@hontek.co.kr
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