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A Study on Measurement of Traffic Flow
with Processing of Video Signal
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ABSTRACT

This paper describes system and its algorithm which can measure traffic flow on the road by

using industrial television applied in industry. This algorithm is using the real—time processing

of dynamic scenes. The processing algorithm of dynamic scenes is developed and proved its va-

lidity by designing VISC(Video Imformation Sampler and Converter). The accuracy of this algo-

rithm is enhanced by allocating sampling points in cross—direction of the vehicles.

I. M2

$949 38 £35S e 925 g

o g4, A&7 A4 3 Fredd A
&4 Fol a5 . 53] LA rled
AZoe 82 LAWFE o]FAAL glen
1 EoRiNE HE, 94, F, 93 59 e
Blo] AEASEoE AN FPRP, JERP,

BE A4 £, AEY AU 239 &F
4 F T4 H9d 3451 gd.

£ 479 53 4, 94, 2%, A9 4
oA $-85HI Qe FUE dHUAUTY,
Industrial Television)-& ARR-3lod, THAY] A
Azt A Y n&zede aFH
& Agse A2¥3 a1 418 EE eshed
At

ich



120 Journal of Korea Transporiation Research Society Vol. 12, No. 4, 1994

TEF AZ FPH e $4AT 8
£ ARE B350, YYBE, G0, g
groSdA 295T AP, FAIE o
& 4ueel 92, AN BHs 24
& 7K gtk

olsh 2e WA, RERS AS, 53 B3}
A% d4el AS g STAZE AT A
EEECR LEER YR CE G

0. G2 ALk

B AN AR [TV 93 GAAS A
299 FHE <aY 1> EA@T

o] Al2gle ITV JlvlEte] &8& JH Ex
vt e dagd $5& o PlU FHFE (mini
computer) 2 3= ARE A s AU, 13
oA EAJS VISC(Video Information Sampler
and Converter, F4ABF:E WEIA)E o|&
s} side AstAE Mste dAld shagd
ojg] A4d vad 259 3R Hx FB
g FFske Ao oA AgAY dE&
AxF Fo] FHol.

VISCE # AF4dA AdAsta, dolAdA
ARG Aoz, A ez ste AAd, I
22 3= & g 4838 4XE F UL,
2 BEF % A/D HEs= FX2 HHe A3
9 Z =g el B8k, 2 Ayt T golA 1
3pA &o) 2562569 A 7hedldA Hd) 6434
9 vjde NEE AEFYsA, 1 JEE 4HE
(0~15319) 2 S35t gAH o2 BH v
2o A3 zyge FulMe VISCZ
&g oy AFHZ HxY dlojetE Afde
A% FAld Padl wahd 4EY olzdag
Wt vy AFEANE o] & o & A

39 2A%E WL, A Fayd AP §

443; 283}, <ag 1> VISC: & 4

FE 984 598 Awd Aoz 1 74
a9 2>9) FA@h

VISCE Hgg sleigtaRe 43 Ee ¥
¢ BUHe) 7139 g4NsERE £ 4 &
3 57 A3E 233E A7 SA9 A%E A
ZAQ9 NZE 1= A(1/30%), == 2 AF
el F7)o)4 MEAsn ADEFATh of ol
HE Wzl gadez 7jdg ¥, =239
Ade AR QHUE 4oz Y AFLH
AsA. 129 AW(7)F BE)o] 48
Y ADWB AYEL, FHH($S We)o] e
2 Hejol Pk o] A% BUR RNelE
AEAS 937} sd oz EAH

sty XaEY YaEe #X 7HHd 9
4 ZA L X2 2 YE JeHE 244 59
3 4357 Az2 JAEdd. e YLE
gan y] 298 FHeE L, FAe A4
9 A eY2F S BTk ABHY o=y
2E vze4e Yo Wik /g Ao
32, ze2ry dod ood A% 3F &
B ulgo] QX3 AlFelN NS Haoh B4
ste A3 BA) ¥ BBl d4NEE
o}# (maker) 7} 292, g9 o= 28 ¢
ojdth. YEGFATE FHGANsE e
+ 03V, A4 2A Az P4 0.6VAEY AZ
& et 2R g ddE AFAN
£ $3T, 4 Fu5E ¢ gARR (EA)
2 Wgg.

=, e H2 2 Ao Rl hedte 3
we HP(3zdd)e AD ¥l o|Sez
AP T, HZ 71EAYL ez Fe R
Q&N 2ho] 7H5dith nlU AFE A wlolE
A$E S5y Az AP $I57A
22 JHYES WAlsT, 22 Ade AA
A o) (word) ©rsie] WEAE o2 o) FojT.
< E1>9) VISCY #2742 HAJZ.

<

wlo



RBTERGE F+2 4 FHM 1994 121

ON RECORDING

1.T.V 1
CAMERA T - P

Q‘EE"Cn =]
A RECORDER
Q (&) PRINT
-———> H ouT
VIDEO ]
RECORDER visc

L SAMPLER

and
VIDEO CONVERTER
MONITOR .
(=] [=]

MINI
COMPUTER

ON PROCESSING

(33 1) YAAS AlAslel T

TO VIDEO INFORMATION ]
MARKER ms'rnm‘mzl P
SYNC. SIGNAL SAMPLER AND | VIDEO INFORMATION
SIGNAL EXTRACTER A/D CONVERTER|

—

ADDRESS
Y MEMORY DATA, >
COINCIDENC : TO MINI-
H H INTERFACE
CIRCUIT X .00 § DATA 1 COMPUTER
: ADDRESS

T ‘ READ/WRITE
cLock

v
_’( CONTROLLER

f AUTO/MANUAL

(328 2) Visce] 74



122 Journal of Korea Transportation Research Society Vol. 12, No. 4, 1994

(& 1) VisCe 4

F3F7] 4% FIF 60Hz
2357 AE Fup4 15.720KHz
24 ¥4 Fa9 4.024MHz
oj2g o4 640]
X2 ojugla 8
o 2.2) 5 oi=d
Y2 olzga 8
HES
dloje} 4
A &Y A1 500nsec
ADHE A7 1z sec
ADWE gys 16
109} AFAIZE 110 z sec

. Saxichso] A%

LAZ AL o A

- 25FY 71EeuE] $RA3Ued AS
o diside A AP oz 179
MERG S 4X3, MEHY HAEHIZRE
AFe) 2AE A2 UL, 1 EAE VIXE §
o SHAIFE AST

SAgd £ ASL AIBHY JUE BE
e Aow, A3 gFAE 3¢ 1Y oL,
a2 &2 AFEREE AYshs 71Yd A 1
gql 2ok ope} e o 2A FHAF
& A& ¢ de 54L& /A2 A

2 =EdMe ojgge FRAFYSY AS
1Y AZAFE EANFH. AS gAsEE
< @3> EAF.

(38 3) AIE ciysty

gL 189 2 73(1HT 30em FE)E
Y Aoz Age) AP FHo= 4K
Aok w9, 14229 S99 340 & 4AS
I, agel sl FEAR. ARdAE 89
4 AEHYA fdeg FART.

drld e T&e 2 19 ¥ 3HAL o
Aoz dn, AFo] FvEE B3jA dele W
A& o4t

Fidgte] Eolsh AT HEFHY AXNAVAE
<aP4>o AFE ITV gGAe 5417



KBTBREE B+ 4 514 5%, 1994

= 14529 9954 9F 2Nk

........ e
A
H #10n
5
Y
: sy
T e »

<JE4> Fiu2iet MEFe] AXI2A
2415 ¢xF
AT AT

3
> EART. olad] 555
o g9k

558 <ags
BEq g}

1)27] Hajs

WAZHEAS 2712 4%

Al 7122 WA AEXE A &
dEaA) g, 34 AW 2PATNE Res
Aelel AFSE 1 BHoE Boh

2 =rdNe WATEe AR WSl 7
A% g AL olgdel A4E ZaUsts
HEAS MEte R0l A AZAEAE 3
FHd AN PEE ASBh BH, HE
deel Hzel zAd HEAE Wz 33
ao) £oh thgol 29Ae zAQs) AEXE
Hzel A=A vzetel 2 gtol The A
£ Aze g vzeldl Agen. 2z 5
@ A90lE 4% A48 AL R A5 3L
A 1 %e 272 2ReT 27147 448

Fole = AEY dolEHE o] HYg AT
st Ay 71F A=A AF AL o]Fo
A

£ =7dAMe dolel& fEsA o8] ¢
sl Ajgo] EAFA e FHAM 271X 4
3L e Aoz 51, RE 308 JPu.

@QNENEXS] AE2A

ol Hclo i Re HEX (FIEHEA)
7 wigtsly, wl7 5ok Wi R old ¥R T
o] ¥rMsd)A). ojohge d4o] WASE 1
o] 39| A& Erledl g0t WiA R I
£ 23 7139 e @ HEX9 ws
ok olal, ofl, ¥, AY 5 Al A
stk g, qrldMe A GRS 9
oz W3R J=X7} wissdets, 1 W
o A5Foz2 323¢ & Y ¢TIEFE U
3 Zo] Tekith.271A] AR oA 4AE
712 SEX XD dald, MRRz ggsE
= X(D£lo] TI =i A48 3, 71&
A=A E o] goz AN &, 71F HESA
7 MiARe A 433 dE QS (B E
9 ey grie W 3 oz 24 §)
u, ofd glel s o & ¥slE § 3l
%, I g A5Foz 238 & UA=EF, X()
+£2, X(I)£30] Zzt T2, T33] A48 A9
7% JAEAE ZAREE SR o] T1YFY
BEEE <aY6> EART. Havlee 2
Aoz 494 HA d8M T, T2 ¥
T3& 247} 7, 10 2 2022 AR89t

2)HNElF

AMYRE AN P=A Ae2Ag 7%
Z 3o} ujZR2RE AFRES Hel FEd
ARz, d7ldMe 2XgAE2 o]FoAh
ol@A & STEP 10|82 82, 1 ¢2eZ& o
st A At



124

Journal of Korea Transportation Research Society Vol. 12, No. 4 1994

g4 dlojet
T ~
71% feAe) 7|23 4%
\|U Z2714Y %
71% Fizxle 252 L
223} A2 Ay
STEP 1 T AT
F7HE dgEAE] 1
STEP 2 %% L
: A Zl»i v} &R
STEP 3 |12tE WA -
0 FHAEYR
STEP 4 = oi}: E'»] L
[+] o )\‘j: X _E al
STEP 5 v:f%«l FRE S
F44 FEAe Az
Szl AlEAe RN
(18 5) 713 38T
K(1)
Standard brightness X(1)
N
J & J L Ny <4
When When When When When When
E=X(1)-3 C=X(1)-2 A=X(1)-1 B=X{(1)+1 D=X(1)+2 F=X(1)+3
continues T3 continues T2 | | continues T1 continues T1 | | continues T2 continues T3
times, X(l.) is times, X(1) is | | times, X(1) is | | times, X{1) is | | times, X(1) is | | times, X(1) s
substituted substituted substituted substituted substituted substituted
forE for C for A for B for D for F
I l I l I |

Algorithm of measurement

(a8 6) 7IE HEXS REZTYIIMS| &5




RIGASQE F+2 % Huo o, 1004

STEP 1

w7359 e xR gEed.

I(nt) < LL F= Int) > LUY 9, p
(nt) =lejgtx 31, 11 ojY w p(nt)=0
ojz} gt p(nt)e 2X A9 2% EAE
FAshs AFolt}. ¢, I(nt) & nixe) A=
9 AZ XY A=XE FAsL, LU=X(D)
+1, LL=X(I)—1& =289} X9 Az
35 EA@. '

3)Exalf

AH L 233 Ao 5N W7 ¥R E
22lE AFFES 1, WARE 022 & pild
de 2714, B84 FLor vey e Y
o] uehdt.

LAgEd] 022 EAHE Fiol EAshs 7
+7F 9o
2. 9178 12 =t go] EAde 3971 A

o

s} H%37] W XFe] FHRE| 00

Elo] 149} o] a2 s 73471 ok

EHARE ol Ze FY P FAE
< AARL, 3 AFPo] #&E 1P AL
FH o2 stn, 28/ 3] H3e Fuswee
A A& A9z .
(1)35949 A8 1

g &Bg B 7] H3jo AR
£d 002 He AL AASE g, o A
21§ STEP 28}x 31 o]id 1 ¢y
A
STEP 2

FHEWe p(nt) =002 He FSe A7
&t} p(nt)7} FRP oz 274014 d&sle 0

3. 2430 AFE Alold] W7} MARY HEx|

d dole P(nt)=022 1 1 Y gde
P(nt)=12 §t}. P(nt)& 372 Aad g
A Aer} Bd AP SAE EASE AE
o]\:}_ .

(2) A=) e

AT AEAAY A 457t el
A& 9] 9sie A]lE Hzlg, o] Ae)& STEP
302 31, o]sjd] 1 YneEe 4ge.

STEP 3

P*(nt—1)=00]2, P(nt)7} P(nt— 4+1)
2 FE 43 A439 19 W& P*(nt)=12
8l1, P*(nt—1)=10]x, P(nit)7} P(nt— 4
+1)8 RE 4'3] d&3d 0dddle P*(nt)
=002 g &, 49 4'= AY¥H 730 o3
A 24 33 5= gt

(3) 37543 Al

INEURY P*(nt) =18 HE F2E AA
e A2 o]A2)S STEP 42 &tx,0)se] 1
¢ ES 4y

STEP 4

P*(nt)7} 371302 2704 dA4sie 1Q
fole P**(nt)=12 81, 23 o] o=
P**(nt)=02 g}

4) &Nz

AZAAL 71P& ol 43 AZdge) v
HY #3¢ 29 4 gloh AZAY gl o
A A% A2 gueFe gehiint. oy
e A&N4e) gl Faxtasols] Wi
o STEP 40X Qo7 AFEA 9] seoz B
B &% ARFEL sl O FAHHL 3
233, SRS E AZA)2 . g9
AFREL A2she AeE STEP 53% &%
2 LAYFE olsel ARBh Al 4L

. A¥F H5E F3ld 302 f.



Journal of Korea Transportation Research Soctety Vol. 12, No. 4 1994

ke v ddlS
000000000011000000000

000000000011000000000"

00000000097 1000000000
000000090011000000000
000000000011000000000
06000000001 1000000000
000000000011000000000
000000000511000000000

£0000000000(1000000000
000000000011000000000

nOO0U000COT 1000000000

000000000011000000000
n00000011111000000000
0000000131111000000000

n00000017311000000000
000000011111000000000
000000011:11000000000
000000011111000000000

000000001111000000000
00000000111100C000000
000000001111000000000
000000001111000000000
000000001111000000000
0C000000001 1000000000
¢00000000000000000000
000000000000000000000
000000000000000000000
00C000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000

Ritiek (L BD)

RZ (68 d41S
000000000011000000000
000000000011000000000
000000000011000000000
000000000011000000000
000000000011000000000
000000010011000000000
000000010011000000000
000000010011000000000

000000010011000000000
000000010011000000000

000000010011000000000
00000001001 1000000000
000000011111000000000
000000011111000000000
000000011111000000000
000000011111000000000
000000011111000000000
000000011111000000000
000000001111000000000
000000001111000000000
000000001111000000000
000000001111000000000
000000001111000000000
000000000011000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000C 0000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000

B2 BT dALS

000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000111000000000
000000000011000000000
000000000111000000000
000000000011000000000

000000100011000000000
000000000011000000000

000000010010000000000
000000110000000000000
000000100000100000000
000000000000100000000
000100110000000000000
000001110010100000000
000000010011100000000
000000011110000000000
000000011111100000000
000000011111000000000
000000001111100000000
000000001111100000000
000000001111000000000
000000001111000000000
000000001111000000000
000000000011000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000001060000000000
000000000000000000000
000000100000000000000
000000000000000000000

[Ele s

VBRLLBEY6L0.886€8LLYL
6901.106666.1.88668L.¢)
B0LLLBGV669980866LLEL
60111.08666L.06860LL%L
68.0.8606VVEUR6BBLLEL
VE0LL86066668P688LLEL
VgLl 08806V66G0PB08LLEL
V889/..e08R6668p0868LLEL
veLl80L0h066.p688LOEL
68/99868H5666Ep688L9¢EL
Vgllle8Lp060LB60BLLEL
V12192001568 00.pB68LLEL
6812.8L0)L2.00P8EBLLEL
61.9,.8080020896808L9%L
681.59L21B8LBLBOBBLLEL
6612119996680B66LLLEL
68.9.08608669p808LL¢EL
GogLloosiuceL)e08LLEL
60819200%4:1400008809.¢€L
608.9806GH:4-1:10paBBLLEL

68LLL8601444:1066688L€L
6668..860414[88680L€L
681 L66V[)41JpOO6BOLED
6.8.8886)20UPLEBBLOSEL
680,866 6HCLB668LLYL
668L.86V6.00.8668L148
68..686688.988688LLEL
60.8006V66LLL6666LLEL
VB8LBE66G8LLUGEE6LLEL
60LLL86VV6L.0BG6BBLES
668LL06YB0LLIB6668LLEL
VU3LLOL6609L866668LYL
60LLLB6VEELLONEE6LLEL



KRTHREE ST 4 F WK 1994

0
]
1
1
i
1
{

% loy ddlS

000000000000000000000
000000000000000000000
$00000000000000000000
000000000000000000000
00000000¢00CN00000000
011110060000000C000000
011110000000000000000
011110000000000000000
110000000000000000
1000C0110000000000
10000110000000000
10000110000000000
11000110000000000
1100G6110000000000
11000110000000000
001111000110000000000
COT111000110000000000
00000000000C0000C0000
000000006000C00TT1T1100
0000000CC000000] 11100
0C0000000000000111100
000000000000000111100
0000000CC000000T 11100
000000000000000111100
0C000000000CO00111100
0000000000000001T11100
0000000C0000000111100
00000000G000000TTT100
000000000000000111100
00006G0000000000111000
000000000000000000000
000006H000000000C00000
$00000000000000000000
00006000G000000C00000

11
B8
1t
i
1t
ey
et

Rizlake (8 BT)

B2 [6€ ddLS

001000000000000000000
001000000000000000000
001000000000000000000
001000000000000000000
001000000000000000000
011110000006000000000
0t1110000000000000000
011110000000000000000
110000000000000000
110000110000000000
110000110000000000
110000110000000000
111000110000000000
111000110000000000
11J11100011000L0100000
001111000110000100000
001111060110000100000
000001000010000100000
000001000010000T11100
000000000000000711100
000000000000000111100
00000000000C000111100
0000000000000001F1100
000000000000000111100
016000000000CG00IT1T1100
010000000000000111100
010000000000000111100
01000000000000011T100
01000000000000011110C
0100000000000001171000
010000000000000000000
010000000000000000000
010000000000000000000
010000000000G00000000

ott
111
11
11
1
11

k% 1 d4LS

000000000000000000000
001000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
001000000000000000000
000000000000000000000
000000001000000000000
000000000000000000000
000000000000000000000
010110000000000000000
000010000000000000000
001010000000100000000
001010000000100000000
11111000C101000000000
t11110000110100000000
111110000100000000000
001101000110000000000
001101000110000000000
000001000011000100000
0000010000110001C0000
001000000000001100000
001000000000000100000
000000000000000101100
000000000000000101100
000000000000000101000
000000000000000TT1100
000000000000000111100
0000000000G00001IT 1100
0100000000000001T1100
010000000000000111100
010000000001000111000
000000000000000600000
00000000C000000000000

BlrSte

V11918V6668L66608LLE8
VO9LL06VG60L8BR6GGLLSL
6L.9.8VV60LL066688LEL
68.9.66V66L.006660LEL
6L19.06V00.90666088L98
6099.00V0LLL00668LLYL
6689906V608L.06686895L
666LL0V6VELL00680LLEL
6669/866089.066089L2L
609/]88600.0086882.50
888S8066609LL6668LLEL
V6698/GV668LL2886LL9EL
86820{.0668LL5.868L959
866.01.8660216/8601959
333400660vaviLeseeLLc)
4444866059k 88BLLLS L
444430960, 2)8882 2981
86408/06681YepL88L9L2L
0840600660/vvej5L 88L9L2.
GLLLILO86OBSS|L 18282960
61LL19860BSS| 20282959
0691 1666009LL6L210.¢1
669LL1666129.002L1959

V8L9966660LLL0GG68VEL
66LL966V609L00BQYEdGHE
688L1866609.8L0684L¢2

60LLL8660800LL80M46/8)
600L.86660990865440c)
VO89L066G6L9L86G94442L
66LLLLGVGRLOLE6GEADSNO
66LLLL6V60L0L66504E0
g6Lo0008vVaLSLegradges
6029.086660090L0689L.¢9
€00..06660.106008021¢)



STEP 5
P(n,r)oll tfsle] 2 Ao Alzte] t=rlo]g}
i g4
i) ’Z'Z Prr(nt)=

°]?‘;, PRC(n’T)=1~§- ’5‘}:!1, JQ’]% EHOHE‘ PRC(na
r)=022 3.

i) 2 Pee(n,t)Z 30 Prx(n+l,0)

t=Z P*x(n-1,t)

Pe(n)=12 33,7198 ddle Preln,r)=0
o7 g,
i) P**(nt)7} t=r— 4302 RE t=t7}4
19 wo) & Pre(n,r) =0, Pe(nr) =002 e},
v) Pee(n,r) 9} Pic(nn) 9 =8l¥& FZ,
a72& Pu(nt) 2 @

3. AZsd 7=

¢ A3} 2o] ASVEE o838 L&y
o AP LS ASsn, 1 AdHAY &
<aP7>3FH <aP8>9) BAFTH MIHe 1
H 3 7HE Y BF oz AP <2

Journal of Korea Transportation Research Society Vol. 12, No. 4, 1994

7> ¢ <IY8>L 2170] AAEo} gon
2 3¢9 AAA AZ A AHE A

<IY7>E AR o=, Age] AFR
Aol9] w717t =2 =A< Hl&aEy) WF
d 2R d8A 2P 2R AT &
w2 AEHE dojt. 1899 A%, 1,600Z
e 170z do 7S ASH RS
<E2>0| EAST, 38
Foz 3o 1078 AS
o EAg}.

B2Xg Aoz @ AzAIE Z F7
&GS AR FE AHEF ASANE
189 7S 2%, 3FAAA LA 1.4%0] T,

[
73'1—,
-

3 Z234E <HE3>

AYE DaE oAZUSY B2 AHeEY 39
A2 A9 07%2 HE F F3¥ AN &
ot

oAt Qe =29 ¥rls} v&3 5847}
HE $22 JERALE FHT FSolth 1 4
§ <2¥8>9 EAG) &, <1¥8>9 21
e A9 AgFo] 1 o], &7 M= &l
(EA AZE AT, olEx FSAHAA 9
A flold 7hs4ol e ool

(E 2) 18olel 299 ASHD

7

2t 1 2 3 4 5 6 7 B A
2 2 () 11 13 13 23 17 12 12 101
Al & 2 () 11 13 13 22 17 12 11 99
2 = -1 -1 -2(4)

(E 3) 33ilel Z A&

>+ | 1 2 3 4 5 6 7 8 9 10 g Al
S % ()| 28 | 25 | 25 | 30 | 26 | 26 | 26 | 22 | 29 |-39 276
A& ()| 26 | 25 | 26 | 30 | 26 | 26 | 26 | 21 | 29 | 39 274
2. 2 | -2 +1 -1 -2(4)




KERIHERGE F 4 50Uk 1994

V. 48

€ =2 FIAEY AN Ay A2de
AA L, o] AAHE o]gdd AZE A F
A g EFg ML

E =RdMes 25RE A3daez i
F7Ee ol 43t AZe FH 43¢
a8 g, I AFRES A4se R d8A
2% RHE FEshe S AMEL, 45 2
5579 AN A5AS ¢ ES MEsig

T A7 493 FF3E 99 2 &
AL dFEY. YASA - ITV
o o AA HIAE e §r] sl
VISCE AAlsld 1 fE4E $944L, =3
I Nzgg olgsle 4F FANY A g2
232 Awsgct. A2 ITV 44L o]g3ld
=29 ehigl dle MEPEL 4AEL,
18912 7335 952 AEFHE XA A
& gu2Ee BN, of ¢ugFoez 5%
F+E A2 A, AZeA} 1~2%9] &
gxz A3sHe 248 ZAE9.

Ha2d
1. N.Goto, T.Kondo, K.chikawa and M.
Kanemoto, "An Automatic Inspection

System for Mask Patterns”, Pattern Rec-
ognition, pp.970—974, 1978.

2. S.Ethoand and M.Kuwahara,
Processing of Cineangio—graphic Image of
Left Ventricle”, Proc. of 4th IntJoint Conf.
Pattern Recognition, pp.740—742, 1978.

3. RJain, DMilizer and H.NNagal, "Separat-
ing Non—Staﬁonary from Stationary Sence
Component in A Sequence of Real World

" Automatic

TV—Image”, Proc. of 5th Int. Joint Conf.

Artificial Intelligence, pp.612—618, 1977.
4. Bruce A. Harvey, Glenn H. ‘Champion,

10.

11.

12.

13.

Rick Deaver, "Accuracy of Traffic Moni-
toring Equipment Field Tests, Proc. of
IEEE—IEE, pp.137—140,1993.

. William P. Niedringhaus, Paul Wang, "

IVHS Traffic Modeling Using Parallel
Computing”, Proc. of IEEE—IEE.VNIS
‘93, pp.157—162,1993

. Majdi Said, Middleton Dan, "Installation

of Sites for Automatic Vehicle Classifica-
tion”, Research Report 1901-—1F, Texas
Institute, 1992.

. Bart van Arem, Martie JM. van der Vlist,

*Application of an On—line Procedure for
Estimating Capacity under Prevailing Road-
way and Traffic Conditions”, Proc. of IEEE
—IEE. VNIS‘93, pp.169—173, 1993.

. Leusden G. van M. Co met, "Dynamic

Traffic Managemen{ in The Nether—lands
", Transportation Research Division, 1992.

. Rod J. Blissett, V. Stennett, RM. Day, "
‘New Techniques for Digital CCTV Process-

ing in Automatic Traffic Monitoring”, Proc.
of [EEE—IEE. VNIS'93, pp.137—147, 1993.
E.L. Dagless, A.T. Ali, J. Bulas—Cruz, *
Visual Road Traffic Monitoring and
Data Collection”, Proc. of IEEE-IEE.
VNIS‘93, pp.146—149, 1993.

A. Rourke, .M.G.H. Bell, N. Hoose, *
Road Traffic Monitoring Using Irhage
Processing”, Proc. 3th Int. Conf. of Road
Traffic Control, IEEE—IEE, 1990.
Hiroyuki Okamoto,”Recent Developments
in Japanese Traffic Information Supply
System”, Proc of IEEE—IEE. VNIS‘93,
pp.204 —207,1993. _
Kenichi Aoyama, "New concept for a Uni-
versal System(UTMS)", presented at IVHS
AMERICA Third Annual Meeting, 1993.



