A New Technique for Vehicle Tracking on the Assumption of Stratospheric Platform

Eihan SHIMIZU, Takashi SHIDOJI and Takashi FUSE

Abstract: High resolution and continuous images at the same point can be acquired by stratospheric platforms.
The stratospheric platform has great potentia with wider scope of utilization. For instance, the stratospheric
platforms may provide measurement of traffic flow. In this study, we argue the possibility of vehicle tracking by
stratospheric platforms, to be specific, we estimate displacement vectors of vehicles by applying the probabilistic
relaxation method to time-series images. We improve the probabilistic relaxation method by (1) using the color
information of vehicles, and (2) using the labeling of each other. The proposed method can be applied to appearance
and disappearance of vehicles. Through the application to simulation data and sample image, we confirm the
effectiveness of the proposed method.

1.
2.
2
1)
2
20km
20km
20 50cm
1
oD L
I
5 (D]
5
Department of Civil Engineering, University of Tokyo 1



A At 2

(relaxation method)

2),3)

(labeling)

4), 5)

1 t+A t

@ @

b) 1 2

(1)

ri(xy), gu(xy), bi(xy) 1 (8bitRGB )
r2(Xy), g2(xy), ba(xy) 2  (8hitRGB )

0£r,9,b£255=C_,
D
& 1 % W)
i=1, 2,......, m
b 2 (% WY
k=1, 2,......, n.
A
A=A LA o, A A o}
)\ p
Y
I = (Dx.,Dy,),
-DEDx, £D, -DE£Dy, £D (k' p)
PAY a A«
AR()=1 0£R()EL
k
a L b (1 =12,......, L)
a L+l L+1

Li:{}\ kly}\ K2y eernrny A kl_,)\ p}

L 11 Ty =% = %, Y - i) =(DXg, Dyyg)

(1)

(2)

3)

(4)

(5)

(6)



RGB
2 G
GOV )=(r106.Y)-T2(XeYid) +(G1.(%. Y1) G2(X Yid)
+(b1(%,Y:)-Da(% Y)? 7)
RGB
GO )= 38C g, & (®)
é3 [

5 Ci (I |<|)' Ci (I kl)

C(,)=- (9)
8¢,
RO ) =il (10
a CI(I kl)
Pi(O)(I p) — <§)C:| (I p) (11)
aca,
(2
@
1
2
1
)\ 1
QA "W
)\ 7
A=A LA A w0 (12)
Ao Xy
"= (Dx,.Dy,). 12

-DEDX E£D, -DEDy,£D (k! p)

Q'Y b Ak

aQU®=1 0£Q( $HEL (14)
k
a A PAw A
d a
a Ay
a3 g (% W) 1
q Ay

P( ) Q)

P(«)=8 & P (g (=12....L) (15)
jleLe

Q(1$H=88Q0%. (=12....L) (16)
il¢Le

a A =(A XA yu)

T (17) a Aw
)\ ki
J(Dx - Dxe)? +(Dyy - Dyd? T (17)
15 @ L an A
17 A g;
FA?(I w) =0
P(l ) >0 3 (18)
Y- x)Z+(y - y,)? R (18)
b A’k Qi (')
P( ) Q)
(new) - F?(tnew)(l kl) -
P () —? T (1=1,2,......, L, p) (19)
16 L



PE™ (1 )=RC( ) (20)

PE™ (14) =RV (1 ¢ )(A+ BRI (I ) (21)
+CQi(OId)(| k)

(1=1,2,......L)

Q™ (I'y)

QU (1) =L i
: § |¢a|_- anew) (I 'we)

(=12,......L,p) (2

QI (') =Q (")) (23)

QU™ (1) = QY (1 )(A+BQI (I )

24
+CRCY(1,)) )

(1=1,2,......L)
1) (24) A B C

(19 (@
a(i=12,...... L, p) ( )

50

@.1)
“.2)
“.3)

PARAMICS(PARAMICS TRAFHC SIMULATION

LTD. ( )

1
2km 1.5
1 2
52 51( 1) 4
@ (
(b)
(©) (
(d)
( ) 10
( ) 2
1
100
10%
1
(@) 82.7% 80.1%
(b) 88.5% 91.5%
(c) 98.1% 97.8%
(d) 100.0% 100.0%




4.2 (2

(1) () HDTV ( 2
3.
1996 3 16
7
(18) TR 700m(1 2 )
D 500m
15
0.33m
T R 3 (8hitRGB )
D 1920x 650 pixes
) (29 A B C 1 47
2 48 1)
4.1
( ) 10
( ) 2
4
RGB
S 2
B
A=05 B=1 C=1 T=20 R=200 D =150
A 0 1 0.1
B C O 10 0.2 2



2
(a 78.7% 75.6% /
(b) 80.9% 75 6%
© 83.2% 78.9%
(d) 95.8% 96.7% WG
( ) WG (
4.3 )
05 15 25 40
( )
4.2
3
«) )
«)
)
2
05 15
25 4.0 80 1) _
15 , 5,6,7
B) , 1997.
2) : ; ,
, pp.707-746, 1991.
3) :
At( ) , , Pp.249-250, 303-307, 1987.
0.5 100.0% 2) , . Py
1.5 97.9%
PTV Vol 1! . No.2, pp.
25 78.9% ’ , Vol.18, Suppl. No.2, pp.
4.0 70.5% 113-114, 1998.

(CPU: Petium 266MHz, RAM: 128MB)

60

5) Banad,ST. ThompsonW.B.. Digpaity Anadyss of
Images, |IEEE Transaction of Pattern Andysis and
Machine Intelligence, PAMI 2-4, pp.333-340, 1980.



