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In this paper, image processing RT-Components(RTCs) suite which is based on newly released OpenCV
2.0 beta is implemented on OpenRTM-aist-1.0-RELEASE. For encapsulation and modularity of image pro-
cessing RTCs, a new data type for image data is introduced. Several types of image processing needs some
information feedback such as clicked position, color and region by mouse events. In order to modularise image
processing and image showing, the mouse event data-port is introduced and some RTCs are implemented by
using is. RTC design guidelines are shown and discussed.
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HEY 2— /L LT WU AT A TH D, mHGRAELIZE 5 5
e 7o ia RT 20 R—3 v MET 2R &1L, [1]%°[2] 2k
WTHITHN TE 7. OpenRTM-aist (IZBWTH, N—Tg
V04 MDA A TEBRSG - Rona v AR—x v P3RS
TW3 [3]. 2] R [BlIcBVWTiE, F—4#F— MiTE%xaEh
27 —2L LT, WHNRT — X BUZERFERO LML
bDEMNTWEEH, RT a2 R—% > M TO®EGY
A ARZE DM D ITFRORZEICHENR H - 7.

AFGTIE, FEAREGRT — Z Rkl L OB % R4 572
OOF 72727 — 4 Cameralmage Bl A BEATHZ LI2E D,
N OMEEfERT S, OpenCV 2.0 ZFH L7 RT =2
R—F2 b, BLY OpenCV THEXRNWT AT DIZHD
arR—3 "R, HineT —2BERH LB LS
NHOA K= MEORFHEEHI OV T b HEmT 5.

2. BEUES A TS 1) OpenCV

OpenCV (Open Computer Vision) |¥A4—7"> Y —AD =
V= AT a T4 T T ’Cb‘?)ﬁ‘f). OpenCV Ti, Hi{%
BT D kR4 7B 24T O - OIS B e T — Z RIS APT i
Rt I, BHIFIHTE DL 91T a. REM R
& L CHi@ALEE (Image Processing), #iEAEHT (Structural
Analysis), E—3 3 ST & ABHR (Motion Analysis and
Object Tracking), /3% — 78k (Pattern Recognition), %
AZ%x Y7L — 3 (Camera Calibration) %235 5. Hl
1F, 2.0beta 23ABH &+, Windows & Linux %@ OS kT
T HZ N TES.

2.1 OpenCV1x M5 2.0 ~\DEEH

OpenCV 2.0 TiZ, #i72lZ C++ SiDT-HDA 2 72—
APBASH, N—=TVa v lx EHELT, Dhva—F g
VI ETHRIKMEEATRTHZENTEDS. AT YEH
EHLHEMbENTTD, AEFV V=T FEONRTRAYIARIC
L Ipofe. Fie, ~y FHERR &b BB S, REEMEN
KORG I o7,

Wik 7 v 3 Y XA TiX, Corner Detection ¢ 4LEEH
o b, B - IR S ogsensBinsni. £,
APL Z5BIMEN, (EEOBEON A T h b OB O Mg L
WHREL LD E, AT VAN AT OFR— @b Ihie.

—5 T, OpenCV 2.0 IZBIER—Z =Tz ThHO, 4
%, S HICATZ OBEEPTOIND RN H 5. Linux OS

T, &k o Logitech X Microsoft ® JPEG Camera 7>
LEEE TG 556, BT —Z O—HNEFICIE T
BWREDAREAEBWESNTND.

2.2 Ipllmage &k

OpenCV 74 77V CIIEBOT — 4 BT 572, A
A — VR AN S Iplimage MEA (R 1) 2t LT
W5, ZOMEEREHNT, Ty ook, mEYA X,
FTr—xl, HBRZETHINANRT =2 &2/ ZENT
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Table 1 Ipllmage data structure
IplImage data structure

int nSize Ipllmage D7 —# A X
int nChannels F v o xINVE

int depth B N EDT TR

int dataOrder BT —F ¥ R

int origin JL AV B

int width E B O

int height EEREE

int imageSize BT — % D51 X
char *imageData BT —H ~DKRA X
int widthStep G — % O 1 {T- & OlR
char *imageDataOrigin WG T — 2 ~DRA 7

3. RT ariKR—R2 MERETAE

AREiTlX, OpenCV 2.0 OFFEE BB T LT Y X A%
OpenRTM-aist1.0-RELEASE ETRT 22> AR—x> MET
LBEROFFFEHZOW TR T 5.

3.1 TimedOctetSeq T—# DM ES

OpenRTM-aist-0.4.2-RELEASE OH% > 7V RT 22K —
Fr hELTABENTZ, OpenCV 1.0 ZF|H L7- USB-
CameraAquire + USBCameraMonitor = > AR —% > kTl
g7 —2 A1 7%, TimedOctetSeq 7 — & & % Fi| F
L7z,

TimedOctetSeq 7 —# AL, %A LAZ U TIERE, octet
(CORBA DEZEHi A M) D —2 25 (CORBA D)
MEFIED) CTHER STV D, Ziud, A Mildv—47rr

WIS D72 QRS2 T — 4 RTH Y, BT —X D
OOT —HITE7. o TimedOctetSeq 77— # il %
W7 — % DWILDT= DI HA L2581, 7 —Z ICI3m#
TR LT D ENTETS, T4 D7 r—~ v MM
BOYA XD LS e EfFiElik o2 enTaEian. L
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3.2 Cameralmage T—%2 2 NDEA
RLOMBE A R 5728, #Hi7=lZ Cameralmage 7 — %

FEALE. Zo7—42AE, OpenRTM-aist-1.0-RELEASE

283 % InterfaceDataType.idl IZB W TERIINL TN S.

~

interface Cameralmage

Time tm;
unsigned short width;
unsigned short height;
unsigned short bpp;
string format;
double fDiv;
}.sequence<octet> pixels;
N J
Cameralmage 7 — # BRI YA RMEH, 74—~ MEH, 1
WHHRERbHIZD Oy ML, E7vAT =2l & TS
T, ZO7F—FMEFMTLILICEY, w7 =20
EEM»OZEMIC, LERANRERET DI ENTES.
3.3 EgY1 XOBHEEADOXS
TimedOctetSeq & & fV T3 Lzfiko RT =2 R —
FUhTH, BV A XEar 7 4 Fal— g 8TA—
ZEUTERL, WBITKER AT ) MR LTV, —
FHT, EigY A XOBETEIR AR RT 2R —x
FERBT 2 7-0iE, AN SNl T — 2 B Lz
YA X %&F|H LT Ipllmage A€V fHlk & Mefrd 208
N5,
\\

RTC: :ReturnCode_t Flip::onExecute(RTC::Uniqueld ec_id)
{
// Get image from InPort

// Check size of image and secure a memory

if ( image_previous.width != cameralmage.width ||
image_previous.height != cameralmage.height)

{
// Get Infomation of image size
image_previous.width = cameralmage.width;
image_previous.height = cameralmage.height;

// clear memory
if (image !'= NULL)
{

cvReleaseImage (&image) ;

}

// secure a new memory
image = cvCreateImage (
cvSize(cameralmage.width, cameralmage.height),
IPL_DEPTH_8U, nChannels);
}
// handle of data process

}
N J
PIRGO 2 v iR—x > F T, onActivate BI3T A€V DO
£, onDeactivate Bt T2 € U ORI EIT > T2, B
7RG Y A XOBEFITHHGT D720 A€ U OfElR & iz i
B A AMEL LTz & 2 DFH onExecute B TITH H D &
T 5.
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AT, OpenCV 2.0 xths RT 22> " —3 > hORES
T 5.
4.1 =Ny BEERIEE=S RTC

PRBMLEI S Cv 7 AR —BEED AN 25 RT =
U= MTBWTIL, YRR FRF— AR N R
DS VENRHDH. OpenCV TlE, Z9 LA XV hEa—
Ny 7 BT K0 U AP AR RSN TV D, 3 —
NSy 7 AT 5729121%, OpenCV D Viewer 73
EHAL SN TOWAMERSHDH. LiL, Viewer DAERT D

BEfFD RT 2 v AR—% > MY, a— 3y 7 B L 64
ARG A Z LI TERD .

AR THTZIAER L7z RTC BEO O & > USBCameraMon-
itor =V AR—FR 2 F T, 11ZRT X 51T, KeyEvent, x
JERE, v JERE, 3 X0 mouseEvent 45 E = i L ThHO=
AL R FRF— A R MNMIBET BT — X % OutPort 7>
LT LI TnS. ZhEDTFT—F20ELET5
ObjectTracking 72 & D=2 R —3 > Mk LTIEHRE 7 4 —
RNy 73252 ERNA[REE 72D, ALBEER > & ooy D43 El

LEVa— b EEB L.

Fig.1 Callback DataPorts for USBCameraMonitor Com-
ponent
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4.2 PGR AAZavikR—x2 b

PointGray #:2»HREFZEN T\ 5 IEEE1394 X USB #
BDEFET A T1L, mARy MIFEICEBNTHIASFHEINT
WHHOD, ZDOFEETIE OpenCV 2.0 M HFRIAT5 2 &
IECERV. BmRIEASA Y — " F = LTSN 720,
ZiE RGB 74—~ MZE# L, OutPort 226175
WENBH 5. OpenCV 2.0 ¥ RT 2 R—R > bEO—>
T 5 PGRCameraCapture 22> R—3 > MM, i
ZERWELEZRT aR—R FThHD.
4.3 DirectShow XEHASF ¥ TFraR—2 k

WindowOS E#® OpenCV 74 77 U TiE, IEEE1394
TNA AN DB A BT D ARE A $2 M L TRV, Direct-
Show (vA 7w Y7 MEMRET DA F AT 47T L —
LU —27 API) ZF|f$ 52 & T, IEEE1394 D7 X 5
NOHEBREREGTHZ LN TED. KRT 2 K—R T
i3, IEEE1394 7/3A AinbH A AT T3, A%k L, Direct
Show @ Capture Filter DA ZF A5 Z L2k, M
BESEEEB L TWD.
4.4 thOEBLEILR—RY

KEITIE, FELAH RT 20 F—F > MTOWTHAT
5. PRORFHEHIE-> TEE L RT 20 R—x v M
DOWEFR & HEREA K 2 1T T

EgEOANHHICET S a R R—% PE LTI, K 2
IZ77 9 USBCameraAcquire, USBCameraMonitor (= —
Ny 7 BB RE T &), B X' PGRCameraCapture,
IEEE1394Camera 2> R—X% 2 B3 H 5.

USBCGameraboouire

USBCGameraMonitord
Fig.2 USBCameraAcquire and USBCameraMonitor Com-

ponents

W7 — & OALERCHEEEORIFNI T2 RT 2 R—x
ML LTIE, Perspective (X 3), Rotate (X 3), Affine,
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Table 2 Image Processing RT-Components

Image Processing RT-Components

Affine ANTIRB 2 FRE LT AT C AR
Binarization AT % 2 At A A TR
Chromakey FEAHERERE, HOBMBRICTVIEZD
DilationErosion NAF YA A—TOREZE [
Edge v O

Findcontour =l O H

Filp BB D L T ALl
Histogram ETEMOR M

Houghline TEL A

ImageCalibration I JNER ST A — Z T
ImageSubtraction [EEETR

ObjectTracking [ZLSETS

Perspective iR
PGRCameraCapture | PGR 7 A7 &% 7 %
RockPaperScissors W) IRTE

Rotate WG A JEE Tl

Sepia i 18 £, 2%

Template NG — ik

Translate WLt O AT H)
USBCameraAcquire USB #AT7F% v 7T v
USBCameraMonitor PRET2LE]

IEEE1394Camera

IEEE1394 H A7 X% v 7 F %

Flip, Translate 23&% %.

Fig.3 Perspective(Left) and Rotate(Right) Components

T — & OEFEFHROMEIZE TS RT 2 o H—F > b
fEL L TIE, Edge (X 4), Binarization (X 4), Chromakey,
DilationErosion, Findcoutour, Histogram, Houghline,
Sepia & FHE L7z,

Fig.4 Edge(Left) and Binarization(Right) Components

B EGLEIZEE T2 RT 2 AR —3 v MEE LTI,
RockPaperScissors(X 5), ObjectTracking(IX 6), Image-
Subtraction( 7) %23 5.

B Capturelmage

EER "M Gaptureimage

Fig.5 RockPaperScissors Component

Fig.7 ImageSubtraction Component

RE—= VBB RA T DNTG—A—=FIEREMGTE D
RT =R —x> ML LTI, Template(X 8), ImageCal-
ibration 3% %.

1By Capturelmage

Fig.8 Template Component
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AT LERGIHEFE T HZ LR TESH. 72, Cameralmage
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ARTIE, #HzicY UV —2Shiz OpenCV 2.0 ZFIH L
oA o AR MREERSEBL LT, Bk R AL Y
NTY RLEFEY2— b BHITE Y, FYa—/L DML
PEA B DT O IRl 7 — 2 A EA LT, $£72, <
AN E AV LT ANHEY 22— L RRE 2 — V%
DETDHEE LT, VAL XY MERAT—ZFR— %
WAL, RECHEELZRT av A —xr MuIA—7
Y —A & LT OpenRTM-aist @ Web ECTABT 5 TET
b3 [3).
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