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ABSTRACT

To cope with urban traffic congestion new technologies and equipments are
necessary. Among them, Image Detection System is one of the most promising
new technologies for wireless data collection, implementation of advanced traffic
control and management schemes such as route guidance and navigation. The char-
acteristics and availabilities of Image Detection System are investigated together
with problems which must be considered before the field deployment.

Image Detection System can detect traffic in multiple locations within the
field of view of camera and can process video from several cameras
simultaneously. These detection regions are specified by the user in a matter of
minutes using interactive graphics and can be changed as often as desired.
This system offers automatic vehicle detection without the costly imbedding of
loops in the roadway and the disruption of normal traffic flow for both instal-
lation and maintenance. The previous performance testing shows accuracy lev-
els in excess of 95% for volume, speed and occupancy. Thus this system can
saves the time and money, solves many of the traffic engineer’s routine prob-
lems and leads the way toward integration into the Intelligent Vehicle Highway
System.

Image Detection System is a recently developed equipment, so the reliability
and performance evaluation in actual traffic environment is not fully verified.
Therefore fileld test is essential to examine the performance of this system and
to extract the possible installation and operation problems. And the develop-
ment of various application techniques — application In traffic monitoring &
control, real—time signal system, automatic incident detection, queue detection

and license plate recognition—are required.
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9) Michalopoulos P.G., Jacobson R.D., Anderson C.A., Barbaresso .J.C., Field deployment of
AUTOSCOPE in the FAST-TRAC ATMS/ATIS program, Traffic Engineering and Con-
trol, Sept. 1992, pp. 475-483.
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1. AUTOSCOPE 2] ~H)

L0 R

AUTOSCOPE Al~®le v]=ro] FHWA (Federal Highway Administration)2}
oyl & = (Mn/DOT) 59 2o Image Sensing System(ISS)aF w)u)
aEt tste] FEo g g SpATAIAAECITh, o] AlAWle 1984We] L

e olgl ddeoMey ofl sy} e Gy iAol wih e 4e

2RNE of 2t HA el hA] H~Ee} loop £ AV HA AT vl %
= o HAHA e, 1ol % g3} wo] wAE Aoy AlupAE 98 A
AElo 2 AxE 1 ltd. 53], Michigne] Oakland Countyol] 4] ATMSe} ATISZ
#13 FAST-TRAC Z2 a5lo|A AUTOSCOPEE o] &38t1 ¢t}



V. B7X A 2% (AUTOSCOPE) S} #12 224 24 5

Serial Communications Video Inputs Detection Power
(NTSC/PAL) Outputs (110/220V)

TS2 Communications — Video Surveillance Phase Inputs
Output For Video Input (Intersection
Supervisor Applications)

(38 5-1) AUTOSCOPE A|AH =3
ch & 4o

AUTOSCOPE Al®] e shgztA Al Agle] dFolmg otor] HAuginl &4z
AA L] 548 P 71 Qe s Yels) vy o ew 2o

* AUTOSCOPE Al~®le w29 e HAH= AMo] glonz we ¢
Tl FEol glon, wwe AdEu FHe BAG] X

* Aol A gl #BE A AL HA4T o A9 glon,
= 3 Ad A= HAZ st

* Jtvigte] ZRAIG A(FOVIUel A o] X9 54 A7} 7hssing o
o W2 loopE HAE & 3lom, o] & o &a) iyl e =) o5 2 2
oldtet, AR Fo 7FE FHY ¢ Uk w3 AUTOSCOPE £ 1
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* W=2F (flow rate, volume)
A
i

=
o] Zxjo] B (vehicle presence)

* x}gFo] Ewlo] X (vehicle passage)

o.‘>;

AUTOSCOPE Al~®l-& Huj 49 Fid2ty videotaped %3 d¥FE= o
g BAS A4vle e ARE 24 B o¥sd 248 Ar:s
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Joll A BQa3dk

stz AzAoz]e] ATEAE JEwrE & glon, AT A7
5g ATHE 4 U} o]# g AUTOSCOPE Al~®le &y 2o Eolo

2. AUTOSCOPE A 2®12] 2124 EA — 2] =-Al)

AFE Hpel o] AUTOSCOPE A4S AL 7dE o% BE Iy
o dz2AE e sy gde o8 AdEd 2AMY MHIE S AF F 1989
ok

d ous dFoAe AldE Al EAEHAT. @l BAEH Alagle oF 243
of A ojg] 7HA| B ~ES} loop AA7] HABHAS] vlu 5& Fal MAHNA
o, 1 o] F &3} Hol mAR Aoy AUPAE g Alaglog HAHT
o}, 28l a1 2 7RIE Michign®] Oakland Countyoll A ATMSS} ATISE 93k
FAST-TRAC ZzIde] AR HAEHo A% AP &IHT A= deoln
Hee @A 2 kA A8 E B2 AUTOSCOPE Als~#®le] HIAE U

3 ZEAg 2 AF Yo B3 AL ) d Aolch.

= O X

10) *Panos Michalopoulos, Blake Wolf, Robert Benke, “Testing and Field Implementation
of the Minnesota Video Detection System(AUTOSCOPE)”, Transportation Research Re-
cord 1287.

* Panos G. Michalopoulos, Richard D. Jacobson, Craig A. Anderson and Thomas B.
DeBruycker, “Automatic Incident Detection through video image processing”, Traffic
Engineering +Control, Feb. 1993, pp. 66-74.
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d ous dFoAe AldE Al EAEHAT. @l BAEH Alagle oF 243
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o, 1 o] F &3} Hol mAR Aoy AUPAE g Alaglog HAHT
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10) *Panos Michalopoulos, Blake Wolf, Robert Benke, “Testing and Field Implementation
of the Minnesota Video Detection System(AUTOSCOPE)”, Transportation Research Re-
cord 1287.

* Panos G. Michalopoulos, Richard D. Jacobson, Craig A. Anderson and Thomas B.
DeBruycker, “Automatic Incident Detection through video image processing”, Traffic
Engineering +Control, Feb. 1993, pp. 66-74.
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V. S0 A 28 (AUTOSCOPE)S) A% 154 24 55

A Foll AAIg *7;% 36A1ZE FRte M|

r]
Hulets §3) A ARE AT o RoHTh T Wel v

& Ziollnt.

ol A8 25 BA A EHMn/DOT Traffic Management Center)?] 7}u|gl& &
2ol 2L 19889 793, 19899 1€ AR o] AWL 954
dotZe) el MIJIERS ol uHw Al 38019 shulgrt M HAD. 2pa
= YE(24 6:30)Hel AlFelM YE(oE 6200)—‘?177}2} o 30% with 108 %

7

ol He F ¥e] APelMe JHFEE BFD Q=d S Al el A A
s 1.4

4% 7R = .

(% 5-1) AUTOSCOPE A|AHe| mERt A& & (1988, 1989)

% Detection % Errors
198943 19 93.2 1.8
19889 7¥ 91.8 2.3

aU 932%71 Adeitn  SE Gk ARAME FBE 450 Fag
AAe £ AE BAm gled, RAlE AANA BAolth 302 Fo o

7 1-10t] HEo] 237} LS st= ol: MY 2oz AT
0]

T e Ao AAST Atk FHAE 9F 3:30 2Hc)A Px o] 90%
2 WolA Zlol stas a1y o@ Aoy Ry 9
HE EEE olE AYe) BAH AR 289 AXr] L 2xx7 oo
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(% 5-2) Mz FoAoA e AUTOSCOPE AJAEIe] I}
Traffic Measure A= (%)
NEFH 92.19-98.32
&5 (40-60mph¥ 91) 94.57-97.66
Total Travel 90.76-96.06
Total Travel Time 92.08-57.21
ol= 8A17F Eqt WY QH I ZE EAstel U AAREAM, nFTHe As, F
7V, B30l wet BF A9 Aot
(& 5-3) AUTOSCOPE AlAHD} XZutX|7|ete] AFZESE Bl
Traffic Measure 8 = )
5-min. Interval Overall
Ax7] #1 93.24-99.92 95.73
% AX 7] #2 94.59-99.06 96.77
HA 7] #3 89.38-98.20 94.87
AA 7| #4 88.87-97.14 93.72
& = Trap #1 93.47-99.87 96.90
(40-60mphH 1) ‘ Trap #2 92.83-99.93 97.14
Total Travel 92.42-99.27 95.39
Total Travel Time 88.21-98.65 95.02
(& 5-4) AUTOSCOPE AlAB(n} 2 AX|7|ol AEMET H I
43 5 (%)
VIDS Loops
I HX7] #1 97.12 97.72
(7:45-8:55) AA7] #2 98.38 97.16
I HA7] #1 98.57 97.16
(15:25-16:55) AR 7] #2 96.99 95.45
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3. 3¢, A w9, vz | 96.1 2.0 -2.0 -6.1 51
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6. & k7t ordt bl 96.2 4.1 0.3 -3.7 290
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2 AEEHLL o, of Fieegts ol &3 AIDA dxuElFd FAxE HAAVE
ol gato] FAIZE AALFAAZE HHAEH T Yot 2

g
3o Ansh FAE A4S 2 AR HHe ZA B

A3 A #oshw Ae Adste Al gde A F1E F UEE stu
A
(% 5-6) AUTOSCOPE A|AE|o] ALTZEX| AlEHZA T}
AIDA AAAL | gAY | 28LT A g3 AAAF
e #AAE | 7IEds | Atz 7h) )
1993.1 37 8 0 17 12
1993.2 13 3 0 6 4
1993.3 37 11 0 04 12
1993.4 79 18 0 29 32
1993.5 4 3 0 1 0
1993.6 36 10 0 13 13
1993.7 13 7 0 2 4
1993.8 13 5 1 5 3
Al 232 65 1 87 80

3. AUTOSCOPE A]2"le] A4 A - A1
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CCTV 7}wg} & pole $lo] 7b" 2282 4xste] CCD 7ivlete 92470
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(E 5-7) BD-T2|2t 1452 TE 6| @M(AUTOSCOPES ME TG HXIE)

A7t Tol-Gate Autoscope | ZAg(%) | Toll-Gate | Autoscope | AXE (%)
12 : 00-13 : 00 1029 988 96.02 1515 . 1468 96.90
13 1'00—14 - 00 1205 1196 . 99.25 1321 1299 98.33 |
_.14 - 00-15: 00 1355 1352 99.78 1400 1365 9750
15 - 00;16 - 00 1526 1530 9974 1380 1371 99.35
7;6 - 00-17 1 00 1722 1756 98.06 1333 1399 9528
17 : 00-18 : 00 1892 1934 97.83 1295 1484 8726 |
18 : 00-19 : 00 2308 2226 96.45 1435 1333 92.89
N19 - 00-20: 00 2271 2217 9762 1520 1487 97383
20 : 00-21:00 1400 1412 99.15 1102 1130 9752
21:00-22:00 1008 1123 89.76 916 1018 8998

i 15716 15734 ‘ 9989 13217 13354 | 9897
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