Image Processing System for
Vehicle CCD
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[ Display Spatio Temporal Patterns
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2 §wmif B¥(Vehicle Tracking)

T~ (spatio-temporal tracking)
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Spatio-temporal Vehicle Tracking

update predict

P(X, | Zy) oc[p(Z, | X )P(X, | Zys)

RN P DPFFED R R
1 o\ -
P(X [ 2y 4) o« exp|:_§(xt - Xt)Q 1(Xt — Xt)}

2 .2 2 28 sqz 2L K .
e R RGTE TV oaw
B an &

p(Z, | X,) = p*ColorSimilarity + (1— p)ShapeSimilarity

e M————



Spatio-temporal Vehicle Tracking
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Color Similarity

ColorSimilarity(Y, | X,) o exp{—rCDz [q*, Q(Xt)]}

*

0 template histogram distribution

q(X,) X, nhistogram distribution

N
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n=1

N: color element




Shape Similarity

Gradient(Y, | X,) o EXP(—rg E, (Xt))
B, (X)=-G(I.X)

G(I,X,)= L _[ ‘IG(a)-OP(Xt)‘da

Gmax aeP(X,)

LI

P(X,) is the perimeter of the bounding box specified by state X,

L = J- da isthe length of the perimeter of the hypothesized
acP(a) boundary

ema = Max [l (a)‘ is the maximum gradient magnitude along

asP(Xy) the boundary

OP(xt)(a) Is the unit normal vector to perimeter P(X,) at
location a.
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Markov Random Field
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Distance of Vehicle Estimation)
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Function)

)= Cpprat | D

World Coordinate Image Coordinate
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V= axy+ b+ \’,-"'c'xj +dxy + e

V= axg +b— \’u j +dxg + e (3)
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