Vol. 46 No. 6

goooooooo

gotgbobobobobobooboobuoobuood

O O O o o 0o 0 ff

000000000000o0ooooooooooooooooOO0Ob00OOb00bO0Ob00O00000o
gdoooooobooooooooooooooooooooOoOO0oObOb0o0o0oo0ooooooooo
gooooooooooboOoOoOooOoooOobOOoObOObOOoOoOoOoOoOoooobooOoOobOOoOOOoOoOoo
g0000o0o0oooooooooooOoOoOOO0OOOOO0O0O00O000000O000O0000000O0
gobooooooooooooooOoOoOOOOOOCOOOOOOO0O0ODODODOOoOoOoOooooooo
goooooooooooooooooooOoOOOCOOOOO0O0OO0OOOOObOOoODOoooooooo
goooooooooooooooOOOOOO0OOO0OO0O0O0O000O0ODOOOO000OODOODOODODOO
goboooooocOoooooooooOoOoOoOoOoOoooooOoOOobooOoOoOag

Investigation on Optical Flow Estimation Using Multiresolution Analysis

E1SUKE ApAcHI+® and SUSUMU HORIGUCHIt

This paper discusses optical flow estimation method using multiresolution analysis of image
sequence. The multiresolution analysis is used to eliminate the time aliasing in gradient based
method. This paper presents a guideline how to ajust a size of local region that constraint
equation of optical flow is fit in optical flow estimation of each resolution image. We also dis-
cuss two optical flow unification methods; Image Warping type and Resolution Selection type.
It is found that Image Warping type is more accurate than Resolution Selection type where
speed is large particularly on motion boundary. In Resolution selection type, multiresolution
processes are parallelized to different resolution processes to reduce computation times. It is
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shown that the parallelization can effectively reduce the computation times.
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Fig.1 Relationship among power of noise, cutoff frequency
of LPF and optical flow estimation error in image

sequence of gaussian noise pattern (o, = 2).
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Fig.2 Relationships among cutoff frequency of LPF, size
of local patch and optical flow estimation error in

image sequences of gaussian noise pattern (o, = 1).
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Fig.4 Relationships among cutoff frequency of LPF, size
of local patch and optical flow estimation error in
image sequences of pattern A (upper) and B (un-
der).
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Fig.5 Relationship among cutoff frequency of LPF, size
of local patch and optical flow estimation error in
image sequence “Diverging Tree”.
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Fig.6 Relationship among cutoff frequency of LPF, size
of local patch and optical flow estimation error in

image sequence “Yosemite”.
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Fig.9 Method of resolution selection.
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Table 1 Optical flow estimation error.
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Image Method | Ang. error [degree] Abs. error [pixel] Dens.
Sequence Av. St. dev. Av. St. dev. [%]
Square Iw 0.0206 0.0830 0.000768 0.00309 8.51

RS 0.123 0.0701 0.00566 0.00319 8.51

Trans. Iw 1.39 1.85 0.0821 0.106 100
Tree RS 0.710 0.720 0.0464 0.0510 100
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Table 3 Process time of serial processing (unit: [sec]).

Method 1=0 =1 =2 =3 =14 =5 all
Iw 0.235 | 0.198 | 0.167 | 0.158 | 0.151 | 0.156 1.07
RS 0.224 | 0.180 | 0.141 | 0.133 | 0.126 | 0.126 | 0.931
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Table 4 Process time of parallel processing.

CPU Process time [sec] Percentage
Number [ =0 | =1 | 1=2 |1l=3|1l=4|1=5 all of all [%]

1 0.224 | 0.181 0.141 0.133 | 0.126 | 0.125 | 0.933 100

2 0.235 | 0.192 0.170 | 0.135 | 0.128 | 0.141 0.601 64.4

3 0.244 | 0.226 | 0.159 | 0.181 | 0.130 | 0.151 0.473 50.7

6 0.308 | 0.273 | 0.245 | 0.230 | 0.226 | 0.201 0.312 33.4
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