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Realization of a Parallel Network System for Image
Processing Techniques

Mz z2dsd
{(Won-Chan Seo, Kang Hyun Jo, and Woo-Yeol Kim)

Abstract : In this paper, realization techniques of the parallel processing and the parallel network system for image
processing are described. The parallel image processing system is constructed by the characterization of image
processing and processor. Several problems are solved to achieve effective parallel processing and processor networking
with the particular properties of image processing, which are reduction of communication quantity, equalization of load
and delay depreciation on communication. A parallel image input device is developed for the flexible networking of
parallel image processing. An abnormal region detection algorithm which is the basic function in machine vision is
applied to evaluate the constructed parallel image processing system. The performance and effectiveness of the system
are confirmed by experiments.

Keywords : image processing, parallel processing, network system, multi-processor, transputer

L ME N 2 VESZY 54 FE3 setalalo} ahw, 283}
AEs A2 AR 9% YuAD) Weol =S & WA LuPSL BE 2P 22 A wAE
91 gstgel et AzZgnel AN AR YA APSES A2 FAskdo gk

gl tist B-& A77F AAEHT Ao Fele 2L £ dFdMT dLdEA Xy A9 shedd A
Bt 2o glo] o] 9l §E5HE N 5 2A4& Tt 1rte] 9 HE Z2AA thile) A7t
g 53 A2 T dig 7beAde We soe 9] HE|Z 2 M)A (Transputer, T800, Inmos Co. Ltd.)& A}

S Tk ey Be ge 94 dolHERE Bav q  gsel 1% - 1759 WY IR Aade PR,
HE 97 AHNE TE - 25 PRAY A2l wm, WA MEDZ] PG oNE JAH A

Aol Bastch PN A2dAME Gyl AR E o B4He v $E 94 98 FNES AL, o
A4S Pshe o LT A5 FAY A2 ol P4 Ao S R BEAL V=92 F9E 5

sofof 80 o V15 ¢ fr1M o2 Aok Frh b du m, A DA AHAsord AR A A 3
g4 J4AE A2de) Al QoA HEN ARE el E"}_E}%‘-"%@% nIEE HeW VY YA A

g olg3ke Aol 5] ANEE Y A5 S ol A 2Ue PEsn AP daa A2"d FEAL A
77} @e Bopol A AEsT YrH1~6] A}

QA 7l YoiNe) WAHE 9 Bye) m2
Aol A Bge gyuue pdan, 2Ed 9 1. gaxizl 7|Mel yaisie waixel YEYS
A S(HAE St B2 B o] RENAY 1. EMAFEl 5T
[26-8). = F4 A Ao WA Lo shh v A B A7) Agdte EdafEHE BAA AFHE

29 n&3sto] g S8 WA Bl o] - HE ZZAMEN &d Z2A A o35t HPA 7} 7}
EoIATH2IO)[10]. 22}, F3HHE 8T F5 £ TOESR FHHO JoH 7H4 o AVt ¢4E ==

d Ztze] 4ol g M F Histe £39 AT AAelet. E 19 £ Aol 283 EWAFE (TR0,

Zre] TAFE Hlgo] & Ao] dielH, Fafo] 48315 20MHz)¢] A4S el

ol Y& FAE v AP Ae2E 4 FH 9 op)

) X (architecture)®] FA O 2 3l FEHo g 3= 7] 1. EXRAFETS00, 20MHz)9] A

& /1A A2 AYsE AL Bolssit) wd g9ak Table 1. Specification of transputer(T800, 20MHz).

A2 gmFe) T4 YoME HojHe FEYoE

otet 19 A9 AoS FERA oo AAS 39 Data Bus | it | PNTReeesd™ | 3

stodopdte £ AFE JHAE A9rt Boh 2 W& Memory 4M Interrxiécle\z/éeémory 1Tc

of A 71 B AolM e, AHeshe Z2A Address Data Bus | Multiplex FPU lea
Internal Memory 4K Serial Link 4ch

HAdA 1 1999. 7. 8, 38 2000. 3. 13.
NaR ned : —r%“iﬂzh_i zoge YarE2e EWF2FEH 7 & EAL 2] Z2 AT 4719
AP AE

278 . eAYstn 2He} AojA= s Al WAt gloiA o]3E o]g3te] A e



Journal of Control, Automation and Systems Engineering, Vol. 6, No. 6, June, 2000 493

ZEAME AAFoZAN ok Aoy EZ=ZZX
(topology)®} 73] 7Fsstthe Aol 28 daeFd
wt golxelQl £, ¥ TR, EY FXF, W4 7Z, 3
ol TH TR e EEZ2 A9 FHo| sty s
Ao 718 Mg MEYAE FA & 5 3oy, =2
Aol ggoz ka3 diFRe WExe AFEHE 7
4% 4 ik

g gude YL Fuist WP AP g g B
e T A2 A8 B FIF AN FF
g Aeoe 22 M9ed 4o R A9(DMARE)E
ojlg3dtx the ZRAMY] ¥FE AHALde oF g
(1740KB/sec) S ol-§3te AR E w@it} ol ZE =
RAzaE U FAHAE AT Qo] & mEAA
2} point-to-point WA & S FAsS HolgE =
&3t
2. datAel 7|Yel ¥WHst

FaAE 71y HEsle FAF o] AT £3}
A BES 7H} ol2gk JdAE 71y WHs}e)
oMo EFHE ZRAMNNL B2 ETE A g
A23be) B, B3 59 E4E nH WEHIY 7
AT A B AAL dgsiAl F

Z2 A2 EANL FH HR(FH dRa)e ¥ A
Agolgls F £F9 FARd2 ERdAHII] 2§ |

27te] B $4 T2 A7) dlolE
€ 539 FF dgol 21 £ a2zt g FH W
TE g9 Bole otk ayy o] Wy HolH 9
AEF 5717 S3H 02 Ay g o) T2 23S
BAIEA oL 3l AR E OE A2E Fito 7 A
gatojof gt} gk JAA o} o] wolEe &
ol A= A% JFPstA ¥t

AR A HAE A Z2AMZ HolHE °o]F
A7lE AFLAoZ dole 2 AYR mF FdM=R
& B3t 1ZHTH1116]. o] Aol 23 T2 A7k
TAL Aol golsin] AR L] Hold FHE 1A
a Ao 2y wAR] A S o) 43 HERg Al
28le] AL Aol 93 2w =(overhead)?} BA L
HEe A As7h 2 ERAFE G 23 WA A
2HE 728 B9, A3 AF o] dolAx gE
A= 71RA0= o] Mo Fekd)

HEA A" F4l9 oWz o5 HE As)
€ UAS7] A8 B AFolM e 7ty =AM ¢ B
H T2 s 7JEAHOE 7Y 10 Bolk B4 Ta A
S} AR ZRA2E T2 7ol 5712 HeuA =93t
o HEE SANEE AT A ZEA2 AN x7
Aol 2% HE A" FAL O TEAML L
ZA2ZE] B4 AY7RlE AL Z2A2TS A7)
H ol 34 CPUY AH9-S 100% AHEE $= 9o o]}
#2798 deadlock freedt W E ) =.9] FA0] 7155tk
ol- 28, B4l 1Y 29 = ZEZ(protocol)ol] st =]
A AdoA AT Ad2 xedze AL AHa)
A H

* 00
PEn : n-th

( PE: \ Processing

Element PEn

Communication cee ommunicatio
process Process
S

1 1
'
. Process
Calculation 1o
process
\ ~———» Outer channel

=~ [nner channel

a8 1 B4 Z2 A28 AL a2 23 ¥aY
YESZF9 74

Fig. 1. Process planning for communication and
calculation in network system.

*COMMAND
*FROM

*TO
*DATA

— Contents of processing
— Sending processor
—— Receiving processing
— Data for processing

a9 2 B4 ZTRER
Fig. 2. Communication protocol.

=3 BE vEA=ZY T4 oAM= FdAE P
o] Wzt 5448 u8dta] FAH A3 2o 7
T3 B A g Ade Mzgel 53] folstst.
3. HH dMxel dEY=e 7t

o] HEJZZANE o] 3hs Haxag UEYA
Ae Ao 143 171582 A5ty A& -gst
o MEHNIE T2 I ERE dte A H3
g T2 MEYIE ATFAT & stk gAA ) A
¢ BE vEYI A4 Yyoge 1Y 39 go]zalql
Ao AR Aoz iR ATHsI6]11].

Start

Start—»o—o—o——o—o>
G—o——o—o—o)

: S
End
e

End
b) Distribution

a) Ripeline

a¥ 3 FAAHE A2"Ee A% R EYa
o Py,

Fig. 3. Typical network topology used in image
processing.

el Aue welz Bas



494

3B HE f Z2AM et 5§ FdHe
2 A gl APEEE FFAIIE T AT
Aoty & 2z 2o e ALt 283 B H
73 & dert gleng Rae] B a0 P
8l 874 2 T2aR Jleo a7 gaA &
9 ANz £8F 5 Qe A A2AFe] HTg)
7 238 Ade HeA 4o
32 HY L wMalw

2] tigde] He S 44 SUF HDHE &
F3a o] HGNE 479 =AM Bt 4t
A2l gt HEEE FIATIe T AT A
ol B&dke Art BA =W Z2AAM3Y F
Aol A)1zke] 2y £xz9] T2 71 = glot o] A&
of Z2AAZEE FAlo] t7|AZke] H7)A] F=F she
B39 7ol HasiA dot £ e Aege
7t EHAHoE ALY & e Ade HA7eA G

2719 F 7HA A AZr) Aol ol 9%
e 718 HEste S-S ast F e A
3t FHe AEn e Bddte 74E At F
Ao AeE B4 aF JF HEEN ALK
2 7% Azte] 2FS dolzad ARl s
AYHEE 3Pt ol 22 7L 7€ It §A
o] @7tA el o HAAYA FHE T de A
ZFo)7} ATk

Boo] BE|Z2AME o] 83 HEAA T UEYAAA
£ =9 FAo] F&HE dflo]l AZE oo o3
Fa3) AT 4= Aok 23y B 44 diolEE #
Fohe 3438 A2ddAE dEsEE 94 dolye
Tz A EEo) 93ty F=goj FAo] A A
Ho o)z Q3ld HA A2y HeE&z & Aol o4d
BS v o] fFo) FAATE {3 HE MEHAY
TR AMEL 715S 22E 94 948 ZR 9 7de] B
83H12)(13]. 94 98 ZX Y Yo Vs 2ME #
d% gy vENAY 740 758 A, dFS 7=
o] 94 dlolHE n&og AL F Us A, 21 A

|
Sertal TRPM  :  [vRamt [ L NTSC
in . —{ Pixet [ [ Analogle—RGB
4eh ) (TBQO) | [ switch [ ADC M ontrofe— Mono.2ch
y [men : le» SYNG
' '

VRAM2 ose

DSP | — gopit
— 22bit
DSP — 8bit

VRAM3 TRPM : Transputer
Module

TT1

DAC
|» RGB
Monitor

____________

a3 4 ¥E 94 48 AR EER
Fig. 4. Block diagram of parallel image input
device.

MOt - Aisat - NAEIES ==2A1 Kl 6 2 K 6 S 2000. 6

~Hle] Z34d0] 918 A 58 & 13

ol g9 715E sty HE 44 48 FAE At
At 29 40 ¥ E YA A" FE5& st A
e HE 94 98 AR FASE Yepich

FH 22 E HSH obdEa JAe A/DHE T4 ¢
3 gAY 94 dolglz "=y, o] 44 dojEHe= J
A 291A)d] A5 VRAMI =& VRAM29 g ¥}
ol W J4 4= AR Wl Z2AA Yol F 4
o}(farm ware) Z2A 2 2 FA(user) TEAH 29 27]¢]
T2 A27F BAC AYEY E2E AFEHY A7 BN
< A HolEHY HHA g Fadton {3 Wyl
AAel 93t DSPE ©] 83t HEIHY A E o) HH
A 48 FRE AJdle F do] Z2AAE 4 =2
Hz=oll A & dlo] ZEAM 299 FE&AEHH)E A3}
o g et F dojr H/WE ZEEE3IS S35
£& HAS s FAHLE Foiglth. VRAM3E VRAM2%}
AlEE REVF MZ HEHol gle] VRAM29] do]El7}t
VRAM3AE g9t}

2 ¥E 93 48 AR Fo3 5L ol Ak

o B(dEA 29)e] WAF Z=2AMA(on board pro-
cessor)ol] &|3 WHAE 7} 7he.

o F4 HolHE FAld 6708 ZEAANZ B¥E HAF
7.

o gE¥sle Y49 AVIE FIY SaFE AAIY
Adte Aol 7+s

o 374] DSPel| 8] 3z (frame)®] 7x 38}, F&
1= gl 7x9 349 HEH(filtering) HElE AT
(video rate, 307)/Z)2.2 A& 7}%.

o VRAM, DSP, W% =24 52 F3A4& 714z
o] M EH3} AL wel FIF sl 7s

o5 7]l 3] =i F0] FEEHE €Ll
AF2E NEY A F40] 7153tk EJF E FX]9 o
3 A4 VT 2 FAAHL Y 93-S o)4% & AR
E EA0 858 # Jonz Axge] B m £
3 3E g Az"S FEE £ Ak
5. 3 AMR 2| AlAHS e

£ A7 o] &3ts WE 93AE AR HA 74

= )
32,

o2

Q

TCS : Transputer PE : Processing

Compact Element
e B | B
Camera Input p [
Device TCS TCS
- R o
Display W N N
e X4 x4 | xa
X2

a¥ 5 ¥HE FAAE A=) FA.
Fig. 5. Hardware configuration of parallel image
processing system.



Journal of Control, Automation and Systems Engineering, Vol. 6, No. 6, June, 2000 495

2 19 5ol Bole A Zol Y I 4 X} EH
2FE 129] 2 32E HAFE Y olo] AP FE EWX
FH9 Hd 15719 EWRAFEHZ FASAT

3I2E AFEE man-machine interface2A 7]%58HH
FE EdAFHe Z2OYE ME ERAFEH o
293le 7153 HH deolHE RESE 7T E 3k
a8n FAYE € FHYE W5t BE 4 48 A
A, EAFE 9 4 58 g3 AR ERAFEHY 9
g & A B2 FAAE

m =
e Y S
oA sdst St 2404 A&kl Bae sk 7t
Z 7123 7159 shel Wty S ol 8dh ¥
B9d AL e el He 3B F 3B D)
T @ Aol 53 FHAH )T Aol gr|gle
zHol7} e GRS EAFFE Bt 1 9
oL A= 7IHolo14](15].
A7lolA o] &shs ¥sEY AEHLS 14 60 e
upe} o] FA o o MiF GRS 7193t Fa wiA

&2

Input Image

Result of Processing
(Abnormal region)

Image Input
Device

1 &

Image Memory 5@
Background Image (Input Image)
(] lmage_ Abnormal Begion
Comparison Detection

Image Memory
(Background Image)

ad 6. Wty A& Y.
Fig. 6. Primitive mechanism of abnormal region
detection.

Image Input
Image Comparison

| Binarization

I

| Binary image Segmentation I

¥

| Feature Extration & Evaluation |
| Abnormal Region Detection |7

g 7. HEF A& U3 Ao EEx.
Fig. 7. Processing flow of abnormal region
detection.

Background Image I

' | Background Image Renewing |
Y

B3 PG TRE 7 sk =2 wasty Aojrt e
3o AgozA WHelFHE HEsta 59 a(d
NNMe A9 £99 ARE 7HEsIAES) o FA%
< AEsts Wyolth o] ZIH-E AERA, Adg Tel,
e Fo AE38 AladoRe] ufe Yo 8
€ 71X Ak 2" 7o) Hslg Y A& dE M
BEEE Rolth

V. 338 a2 AlA”—e M

wEA ]88 FAAE vyel BEAe 222
e HHHFE 71 Ao Occamoll 23] A3k, 1500
9 EdAFHE T4 ¥HE EYA FoA HEE 4
AIBFATH16](17]. TN A Wsld g AEHE H¥
galsted WEAY WEYZ AolM Adst= A9, HA
dnEE e AYURAZ Yo 244 HYged 2
AA AxdlogAe BE WEYAE FA3A-
1. Haldod ZAEHe HHg

HE JESF 742 4 HHEe £ 9 54
Feo] F7HE WA3Y] Hste F4EE L F3A
@1 AAY HE B ZEAA 2FLE EFEAY)
T HEEMN Mo g s £ A7 15& T
Aste Z2AME dagEs E83n 284 24z
A A E Gt} AA Q] At go]zal X
o o3 HYPHEE sHTh

AA gaelEe FAStE TEAAE i Gd9EE
QAN S S8 Zzbe] T2 A M Uig Bavt &
53] iR EE 3. 7tz TEAM e B4 =
ZA| £ o7 AL B3l FF CPUY L& 100%
AR 4 = E ST BAld 93 A AAIL E by
AZe] ©E S Yt e ZzAzoE HE9 T4l
A2 AN Z2ALE AASATE T T2 AL
4 T2 M 271 FAA NV B e SAGY B
Z2A2=g At 48 AL 7HEshA st

29 8o HAE JAHY HEYI Aade THAARE
Helh G4AE €aeE&e 4 dAER EEslar gol
Zail XEo) o] M E APt HA gnelEE 4
7Rl BEEA Mo 93t A&z F4g AEs)
Aok 53 FFAZH Y AT FL AA) A 2=F e A
= o3 AFHezZ 244 HA=F st

BHE daxe Alzde] wstdd AEHe Hedste
A%, WA 2uEEE 9498 2 AXYPR, Ig4vin &
Wi AGAS BA AR, 23 AL 2 JEEY AR, 5
A AE E A4 MR, AGEA D JH Ao ¥ 57
o N PAR o] WEs dtglen, oFe Jdvn
2 A g A AT WE7A A9E 29 94
Ehdth "o Al 17he] AHHFEAE Jehiiy,
2 ¢te] AL Bl 747 e ZEALE UEidh ®
3 PARS 1 AAle] X7t BAlo HE dgse AL
epd
2. HWH AA”oAMel X2 55

47359 WHEEA Mo} ozl Ao % wE

X
L
o
L.
E



496

Image Comparison & Feature Extraction
86 Image Renewing & Recognition

DS A R—

Binarization
& Segmentation

Result Display &
System Control

Image Input &
Pre-processing

Camera
Input

Group1

Parallel o
Image 2
Input 5
Device

PE
x2

Group4 Group3

23 8 ¥HE 9A4AE MEYI A2 74 a3}
Fig. 8. Constructed parallel image processing
network system.

Connection with Image Input &

Pre—processing PartI R

H

p
PAR Com.Proc.1
BG Image
Renewing Proc.
Image

Comparison Proc.

From Gyoup n-1 1 To Giroup n+1

Com.Proc.3
- J

T
Connection with Binarization &
Segmentation processing Part

% 9. FAvin 2w ARG B4l AelNe yEy
Qe A,

Fig. 9. Parallel process planning of image
comparison and background image renew-—
ing processing part.

Proc. No. Proc. 1 Proc. 2 Proc. 3 Proc. 4

Name of Image input & | Image Comparison &|Binarization & {Feature Extraction
processing part| Pre-processing | BG Image Renewing | Segmentation { & Recognition
' ' ' ' ' ) ' I y
Proc. 1 -ble-Proc 2-wHe-Proc_3-»HeProc. A3 Proc. 1 Ml Proc 2-ble-Proc. 3-ple-Proo 4D+ o+ Group1
1 Input Image / ' ' t Inout Image 44 ¥
)
Proc. -bye-Pros. 2B14-Pr0c. Iy ProG M P10G. 1-bre-P10. 2 BrecPros 3dmts + + GIOUDZ
1 oot Trage 41 ) ! Vo input (nsge 45
Pi0c. 1-5M-Proc,2-pie-Proc. 3-pie-Proc. S BMCP100. 1 SM-Proc.2 S+ » » (Group3

'
PATH2 |
'

.
PATH | ;

H —! } tnout teage A2 | H 1 inout Inage 46
PATH4 ¢ Processing Time Proc. 1 -pha-Proc 2-sle-Proc 3-wl-Proc. 4 g Proc, 1 dld—2 « « Group4
¢ 120ms/trame ) t inout lmage A3 ! Vo tnput nage A7

fob

29 10 73E ¥E 94AY A=Delde e
Fig. 10. Processing flow in constructed network
system.

Qe A2d AelMel Aele B8-S Y 100 vhe}
dtk. A2 12869 293 ol Bt Proc. 1, Proc.
2, - - -9 £MZ N7t AW B ASTE

MOt - KIS8H ANAEIES ==2A K6 H K 6 S 2000. 6

HGA +1& 4288 WAEA RN ofF 27}
ANEA & AZ 2, JHDA +25 AR 3, AR 49 £4
(OliF‘ £z i}a}]; ?:]ag_]q 2k o]ate] ﬂ\j’]l\f‘ll 4
So ER A2lsh tolzelel Aol 3 AA 2|29

< HAe FEol flol A& FA d&Ho® FAYL

V. dxa s29 FHrt M

T BE FEAE A2 fRELS B3] 4
st Wslgd HE dadEs A8 4¥S A3
Hrh ¥ I g MRS S5 A=H
o HEste] A3 H&e Y HHE FHeE e
ARAEP DI Hstgq AEoNAM 9 A5B7tE EFo
E e 43(EE Y 27HAZ o] AAlstath
1w ro o8t Mal&fs gate| HIHAMEI)

A A=de AgLE Brlel d3de Wstgd g
BHE HAA FGT AF &L oljdUh 4H P
el wael vig wistd o] dHuE vehle (D9 ¥
3 A&l A APEEE 39 HET d3 A
2 AIZke HlasEk

Ra=5 x100(%) W
A7V, A= H8tE 9] B3 (area of abnormal region),
A B = 7)(area of image plane)o)™, 28]1
Rst W399 AA F4Hd st v &S vephdcth
I3 119 H3 1AL PP g A AR &
A% AAE veldd Ax) 1000= 3 Y AGALE =
Aate] 1=z gl tist AT AL AR 1A
Seq.e £AA Yol 9% 1=E YT AL PI(IEL
o 9% AHa), P2AE1 2 2), PI(2E1, 282 9 283)
2 PAIEL 282 183 2 284)v 747 HEE 1, 2
3 ¥ 4oM9] 1= Y97 AHEAZHE JERATE &3 A
9} slo]Z g}l Aol gjg A vlmstd 1Y 12
of VeRdtt golZelel Aeftezx Halgdde] HAo
2hg ZA5-083 948 10%0l8helle, 433 HEl4re
o] sttt 2Ejvh Welg g W] ZA Hel
et 1 A2 S g dFeE HeEdgne] g
L ZA4HAY. AYsEs e (DE ol &3t

sz Tl/Tn (2)

Q7N\A, T\ R T,= 24 WHEdErl 1 € nd W XA
tolH, S, &% FA4H|(speed-up ratio)E LieERAITH
¥ 139 AlAEle] HET o) Wsl AAEo tg A
Sx YIS vEPdThE 29 139X ] AR ¢ S
=0l WMz WAE 15%NA e A o] ¢ £
o] Ayt dojFE & 5 Uk .
4718 4RZAFAZFE FAT HE QAAE A2Ho
A Az dFol] A3 FEIE AL A8 + A
ot 2y, sl dol 3L A8 WHE 5% ol
holle HEwrt solAE Asre Iohx F4EHZA



Journal of Control, Automation and Systems Engineering, Vol. 6, No. 6, June, 2000 497

10 T T T T -
. x

Parallelity

8 —e—p4 .
-~ P3

6f 4 P2 E
—o—P1

ﬂ

Processing Time(s/frame)
S

0 10 20 30 40 50
Area of Abnormal Region(%)

a9 11, d3lgdele] WAE HEze ok 22jAIRE
Fig. 11. Processing time correspond to area ratio
of abnormal region and parallelity.

LA L T T
25F . .
. Segq. Processing Time
Speedy-up Ratio =
Pipeline Processing Time

o 20f
s
~
&
=]
D
& 1s]
& 15

1.0

Area of Abnormal Region(%)

a9 12, 2 Aee) go|ze]] M &k 3]
Fig. 12. Speed-up ratio between sequential pro-
cessing and pipeline processing.

T T T T
Area Ratio of
| Abnormal Region Linear Speedy-up

IS

Speed-up Ratio

Parallelity

O 13 HEx) Wl g gt &% 3P,
Fig. 13. Speed-up ratio correspond to parallelity
and area ratio of abnormal region.

2tk ol AL Wzl de) Wo] A BFE VY =
ZAA thd M EmEo] AstEH FAl zial%koﬂ H]
sl T2 A)M7Ee] FAld] st FAIF H&o] A
o} oWz FaFo] vehtr] wjEolth

2. BHslde ZHEo MsEINAED)

B YoM A9 dES A3t CCD 7=
2R e qdEY I dolHE 01%3}04 a4
gggdo g Ry Walgdde A&3a 1 /FE ASIHA
o AL AE L EYste AHES UER 7Véz‘fh 4
g F4 Fol Al §5E wAsY, 1 AFE P
E Ao stk 10000z Qo] J4e of&dte] A
& ANSP Aol B 256 X240 X 8bitZ FAt
stk AR e Aoz RE 1Z#H A XAzt
& oF 120msZE, 129 oF 8=ZdY9 st 7Hsednt
ol A7 Aol AT Mel&ze vXA X§ AHEZH

I 91e A Foll wstd o] EA3A EAY F

2 EAste A9-ex 2 wHo] AL W} vluy gk
wj Fojt}.
sl AF A J4Y A& 1™
o] 3¢ B4 99& Wiy

(a) (b)

a9 14 399 AE d3 949 A

Fig. 14. Examples of result image.

4719 AE 1 2 AFNdAe A= 1579 =24
A& o] 83t 415 <] HAEA A2} o]zl A=
of o8 AT HE ALHE o] &3 Aok B AJAH
< A5 &ty FFAHE 71 gleng =3
Aol &8 S0, G4%H @ T2 25 BEshA]
R A &r] gl 93 dAZHreal-time) 2|7}
7hestth 2y @A Al "M s Mg o WA
st A Axdle ASErt F9HER Bt u&
9 M7t 8748 d+= X9 bottle necko] He FAE
3k 2] (segmentation)oll HISiAE & 7 o]Ate]l ZEAA
o Mg FEAl7lE Blo] dasitt

VI. 28
B EEANE FEAUAS 240 TAT 9349
15— A& A 3,
& ¥ PR Az He
& AYE Bokol, FAT Y JPAY A2 FEA

o m
ﬂd



498

= 2SS £ 470l g3 4L Ae dS 2ol
89 F 3o

D g MEYZ] 74 oA, G oAl
574 1este BE YAl ASG ¥E 94 4
Y ZAE /MEsten, ol o83t HAg WHAE
HEHZY 742 7HestA 3ok

2) o]z Q) Ao} WHEA Mg §AT HEAe
BAd sl FAF A, F51e] 53}, T o
A AAIZE B 7| AZEe] Ao JHed ME QA Al
28e A%

3) 499 A5 1% - BT BE YA A=Ho]
TRHATE A3

HFoned

(1] ¥e%, “1& Fd FHHL Y3 de|T 2 A Mo B
SHEATHA SR A RA AT =53, A6, AdE,
pp. 1362-1372, 1999.

[2] ]. Robert Jump and Sudhir R. Ahuja, “Effective
pipelining of digital systems,” IEEE Trans. on
Computers, vol. C-27, no. 9, pp. 85-865, 1978.

(3] A. A. Amini, T. E. Weymouth, and D. J. Anderson,
“A  vparallel algorithm for determining two-
dimensional object positions using incomplete infor-
mation about their boundaries,” Pattern Re-
cognition, vol. 22, no. 1, pp. 21-28, 1989.

[4]1 H. S. Don and K. S. Fu, “A parallel algorithm for
stochastic image segmentation,” IEEE Trans.
Pattern Anal. Machine Intell,, vol. PAMI-8, no. 5, pp.
594-603, 1992.

6] AKRMIT, %kEBE%— CEREMEBEGREESXT A
Picot-system,” HAfEEUEEBEHTEEER, PRU
88-100, pp. 3-10, 1988.

MOt - A1Sst - NABISS =241 M6 A Xl 6 S 2000. 6

(6] ©&FIES, i, “FEME2H L2 WIIEGREEERE
FP3InKREVEREFE 2> E2—KbE U3,
57-5, 1988.

[71 W. Wiwat, AlFR, “Ft 5> 22—k 5458
Bkt  Symp. on  Advanced Image
Understanding, Tokyo, pp. 89-96, April, 1989.

[8]1 R. T. Chin and H. K. Wan, “A one-pa$s thining
algorithm and its parallel implementation,” Comput.
Vision, Graphics, Image Processing, vol. 40, pp.
30-40, 1984.

(O] LM, #=5, “Hilditcho g bn By " AA
HHREEASHEE &R, PRUSS-98, pp. 73-80, 1989.

[10] D. Ben-Tzvi, A. Nagui, and M. Sander,
“Synchronous multiprocessor implementation of the
Hough transformation,” Comput. Vision, Graphics,
Image Processing, vol. 52, no. 1, pp. 437-446, 1990.

[11] EmEE, K5EQ, “WFEEes > F— A,
1989.

(12] kEE, ZEl, ‘94X =g, AxFes A,
214, A10Z, pp. 1029-1035, 19%4.

[13] FLER, £, “SHRE WGRE A ade] e
BB AATEI=TFH, A24dW, A%,
315-323, 1987.

[14) ZEBME, EREH, FIBEY, “BEGtAW 2B
Al AABE FERECEEEST2EASEHRE
£, SD-11-5, 1990.

[15] Jilugsk, #wEEEtD, #HMRS, “BEYRGOMNE
Wi, BARHHREEEES N E vol 28, nod, pp.
395-402. 1987.

{16] INMOS Limited, “Transputer development system
2.0, Beta 2 documentation.

{17] INMOS Limited, “Transputer reference manual”,
Prentice Hall, 1986.



Journal of Control, Automation and Systems Engineering, Vol. 6, No. 6, June, 2000 499

M Az

1963 29 1241, 19884 R4
Sa(d BANSGR) EA(SAD, 1992
Qd AE Osakathst tfehd ALHF
T E2H(HAD, 19959 dE
Osakat 8} ot HA7bE3stat &
AOIAD), 19086~ B FAStE B B
g3 5, FARokE A Al2E, AF8E AlLEL

=z 8

19643 349 1994, 1989 4t gt
AU 71AF e SQ(EAD, 19939 9
E Osakaths} et Ax}A|o714]F
g3 2Q(MAD), 1997 Osakath &
gl AxA 71 AT E40
AD), 19979 ~1998d ETRI Al2¥3&HAT4A EAETH
AT, 19983 ~FA) FAANEn FHNE Ao ASF 5
I pep, BAREkE AFE vIE, FAPFEHIHAA
(HCD, AsAZ8 Aol

294

19489 79 494, 19753 At
ZU(3AD), 19813 T digrdE

(AAD), 19923 Foist iy &4t
A, 19783~ @A) 2R FHo)
gt AAbEEES S wg, BHEokE

A /\V\‘@ 2 A53 A=H



