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Constructing Programming Environment for Time-Varying Image Processing
Using Industrial Digital Cameras

Takushi TANAKA (Department of Computer Science and Engineering)
Narifumi YOSHIDA (Graduate School of Communication and Computer Engineering)

Abstract

We have developed a programming environment of image processing for industrial digital cameras. These cameras

directly output digital data for image processing, while NTSC-video cameras needed a converting process from analog

data to digital data. As those cameras allow various settings such as resolutions and frame rates, they need various

control signals to set up. Our programming environment generates these control signals through GUI. Using the

environment, programmers can easily write programs for image processing without detailed knowledge on IIDC

standard.
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* RGB (24bit)

< YUV411 (6 bit), YUV422 (8 bit), YUV444 (12
bit)

* MONOS (8 bit)y MONO16 (16bit)

* RAWS (8 bit), RAWI16 (16bit)
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Fig. 1 Bayer pattern

2.2 EFAE—F& format
IIDC HFCIZHERY A R EH T —a—T 1 ¥ 7 DA
EbRICLVRDE—F (format 0 ~7) BWEZEINLTW»
%,
+ format 0 > VGA non-compressed (FxA640 X 480)
+ format 1 I SVGA non-compressed (fx K1024 X

768)
« format_2 I SVGA non-compressed (& X1600 X
1200)

« format 3~5 I T

- format_6 : Exif (i1EiE)

» format_7 : Partial Image Size Format

Z 27T, format 3~5E A=A —DRELLMEOE T

TE-—FDDDOFKERXS>TEY, format_ 6 1 Exif
74 =%y P OFIEENERIN TS, KEEO LS I
E AL % Y & L C DCAM %3 5855812 13,
format 0, 1, 2 ZFFRERT 7TOVWTLEH N5,

2.3 format 1
format 73D 7y —~v M EiFES T, 7])‘7bu55’%%>
EGRONE, YA A T—a—T 4 > 7 2 EHHICEE
Tﬁﬁéﬁé’tﬁf%%oZ@@@17V—A®f—5
FA XA VI =NV HBRIETE D, mElEEL B
GRALE 21T 5 BE21, format 7T WCERETH I LTV —
AV — B EFBZENTE S,
FlehT7—a—T 4 7% RAW ICERE LSS, ik
HgE L C7 =8 QEEREN D, H AT TOELNE %
ThR VO THROEHR KRS, AL AT TIEN 77—
I—7 4 7 RAWSEZEIN T 2 2 & 1T X - T640X480
A X DEER % 80fps THLDAte Z L TE 3,
AHFETIE R RA v /N — 7 QRN 7 —~< &
LTWwa7:®, TE3RZTERLBEEREZIT D HEN
bb, ZOHMDIZHIZIE RAW E—FTRA ¥ —7—%

BEFERT Y I N X7 2R U BELE 70 75§ > TBIEO

s (H - &HH)

% PCIZH D iAH, RGBIEAANT 2 —RF L THAHT 2 DH
F&x5Ths,

3. AT L

3.1 IRIE

BIFSICHER L7994 75 ) 2K 112, 77 ORERR
%K 2 12" F, Linux £ TDCAM Z#IfHl 3 2 %4, li-
brawl394 L FEIZN % [EEE-13944 > ¥ 72— A T4 75
) & 1ibdc1394% & IFEIZ N 2 DCAM HIfHIZ 4 75 V) 2FH
3 %, libraw139413 libdc1394 5 UM & 5 IEEE-1394
DR ITANTOT T ATH5, libdcl394i [IDC IZED 5
T3 DCAM ORERERFIA T 2 72 D OBAEHET, A&
BTEIn74 77 08fF%2 GUI TITH5D T ur 7
<MW DCAM OflfHlZ 70 7o 3> 7 L TR,

GUI 714 77 Y 1Z21x Qt Software ft: (IH TrollTech %)
D Qt (cute)"Z2HMAL %, QA=Y —ADY 7 b
T 2774779 T, OSIHKFERTIZ CHHE Java TD Y
U7 LAFFEDTRETH b, £/ 7 F VAT Yy b &
@ﬂéﬁﬁﬁﬁ,%wFAf@ﬁ7917FWL@ FEH
LTBY, V7 727 %2aYR—3Y MELRT L EN
IR ERF > T 5,

Z—RF ¥ 7T ¥ EGEPEGLEGER 2 ERRT 255
21X OpenGL EFEIZN22D/3D V5 7 4 v 2 AT AT 5
Y OFIABEF]TH %, OpenGL 1F Qt 75 b EBEN- U H
TIEMTE, Fv 77 vz RS AHEE %
WETDEIRIENTES, Qt 15 OpenGL LS &,
TUARRLOETEUA U R VICBEELEEEZDF
FFHT L ENTE S,

&1 PIFREUE

Table 1 Developing environment

oS PlamoLinux 4.22
1394 K Z A N librawl1394 1.3.0
DCAM K Z AN libdc1394 2.0.2
GUI 7472 Qt 4.3.0
TV =L)Xy 77 OpenGL 1.2
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Fig. 2 Dependencies of program libraries
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Fig. 3 System structure
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Fig. 4 Data flow
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Fig. 5 Flow of DCAM settings
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15:31:54 : Selected camera: Point Grey Fe search Flea2 FL2-0352C IDCSpec 1.31
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Fig. 6 Basic interface
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#include “plugin_util.h”
char *GetPluginName ( void )
{return “"Plug-in A";} (1
void PictureProc( uint8_t *img,
uint16_t w, uint16_t h,
uint8_t *view ) {
int x, v, uint16_t step; step =w % 3;
for (y=0; y<h; yw) |
for (x=0; x<w; x++) {
view[ (ystep)+((x*3)+0)] = (2)
255-img[ (yxstep)+((xx3)+0) ],
view[ (yxstep)+((xx3)+1)] =
255-img [ (yxstep)+((x*3)+1) 1.
view[ (yxstep) +((x*3)+2)] =
255-img[ (yxstep)+((x*3)+2)1; } } }

VAN Fo2747ur oAk
List. 1 Plug-in program
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RENZT77ANVCIEF Y 7F ¥V 7 vV EEBLTHAT %
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SHOME/ dcam_plugins

15:31 54 : Selected camera: Foint Grey Re search Flea2 FL2-0352C IDCSpec 1,31
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Fig. 7 Loading of plug-ins by GUI

BIEL TIT9, 20O GUI OAMEZR 712587,
M728WT, EEHFRORY V[T 74 o HR] (F
T-@) WSk, ZOTEHETFAIRY 7 X
CHRESNIT AV V) ERET 2, 7774 H—D
DER- T [FHHUETALTY) ZA] Ray A5y
DA MRy 7 AN—ERNE NS (K7-0Q),

ZDEERRINCE DD 5175 74 S HEEIC RN
N3, EEOEEFAAL Z EnTxE Ry > [EHL
HFALE] 23 2 & CHEGABE 2GS 2 2 LB TE % (K
7-@),

A b 1Q0D 7 a7 AT SRS BB TE £
) HEE (view) NEIL TW 228, ZOERIER Y > [H
GAEFR] 2T L IckoTHRRTES (MT7-Q),

1. 8bYIC

BEGALIE 21T oD I3 A A T 0HIlEB %> 2 &
DB B, L, A AT TR EEOHIENT OS
WWRHE OB 2T RN % 5w EICRROFEM %
HoTBLDLENDVEMTH D, — Bz s DIEE
BHERIZITS £ 2b 0 TR, BDEICRS>TEBEI
T 2%, ZODEBUBEETES L3570
TRBAA TR T ST A= oED T ENEL R
%, REBI A 2 7 OfKlEIZBERD D 7% 2 & CHEfRLHE
707 I MThhIER 5 kb o EMETRER T WE
EERLTIENTE T,

DCAM RHFE% K OBEAHIREINTE D, 5% b X
BIZ%HL DY DMEGT B N TFHENS, T 2T
L7-BEORIFIZa Ry v 7Yy h—/NlY) — 7 28R
o tznd, INELY — 7 DI b IRBNCEER 3 5 2 3T



—126— BT Y 5 A7 ZHH LI BEGAE 70 77 S > 7EEOMEE (1 - &)

&5,
SEH

1) FHHASE, AP D IEEE1394% X 7 2 L 72 %
JUERBESEERYE, BB HlE R IUN SR A s bR
S8R, D-49, 2008.

2) 1394 Trade Association: IIDC 1394-based Digital
Camera Specification Ver.1.31, http://www.1394ta.org/,
2006.

3) A. Bombe, D. Dennedy: libraw1394,

http://www.linux1394.org/, 2007
4) D. Douxchamps: Coriander2.0.0 rc6,
http://Damien.douxchamps.net/ieee1394/coriander,
2007.
5) D. Douxchamps: libdc1394,
http://Damien.douxchamps.net/ieee1394/1libdc1394/,
2008
6) Point Grey Research: Flea2,
http://www.ptgrey.com/products/flea2/index.asp,
2008

7) Qt Software: Qt4.3.0, http://trolltech.com/about-jp,

2008



	Sheet1

