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Log-polar image matching for moving target attitude detection
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Abstract: The target attitude extraction is an important task for moving target trackers, especially, the rotated targets
recognition and tracking. A technique to calculate rotating angles and to utilize scaling value to ensure credibility tracking
with contour of the target is introduced in the paper. In this method, the coordinate transformation is different from the
traditional log-polar transform. The accurate contour is remained completely after the coordinate transformation. The
matching process is divided into two steps; one is rough matching and the other is fine matching. And a binocular camera
system is proposed in this paper. The experimental results show the tracking accuracy meets the system requirement with
a small quantity of calculation.
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Fig.1 Two transformations of log-polar coordinate

% Y) (p. 9) 2 Z=xEY
:pejg w=Inz z
UV)  (oYo) M
u=Inp=In[{/(x=%)* +(y-¥,)*] (1)
V=40 =arctan[(y - Y,)/(X—X,)]

g s 22X foey) 3y ey ®
XYy T EY Y

3 (u,v)

U=Inp=MIn[y(x=%)>+(y=¥,)* +1]
v =6 = N[arctan((y — Y, ) /(X —X,)) + n=]

)



2007 6 13
1
Fig.2 Characteristic of log-polar mapping, lines through the center will Fig.3 End-around the contours in the log-polar image

be mapped into horizontal lines to calculate the transition

RUWVFEUY) _ wgem )
| FI(U,V) F;(U,V) |
Fi R FFFOR
4 (Xo0:Yo)
Xo Yo
3
(5) No
ZEdge| (I) :ZedgeJ(j)+n0 (5)
&

¢ =[edge, (i —d) —edge, ()] Q)

3
a (7
o [0%)
o 6 2 4
a g
|arccosw+arccosM l=nt—¢@ (7) 4
tan(6, / 2) tan(6, /2) , , _
Fig.4 Binocular camera system for angle computation
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Fig.5 Original image and its binary tracking window
6
Fig.6 Target log-polar image and the feature extracted image.
1
Table 1 Corresponding table of matching errors through rough and fine method
Sequence number Actual rotated angle Rough matched R-M error Precious matched P-M error
1 30 33.422 3.422 29.603 0.397
2 20 18.143 1.957 20.106 0.106
3 10 9.549 0.451 9.957 0.043
4 5 3.820 1.180 4.802 0.198
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