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Real-time Optical Flow Generation using

Recursive Correlation Technique and Multi Media Instruction Set
Univ. of Tokyo ~ OK. OKADA S.KAGAMI M.INABA H.INOUE

Abstract : Optical flow has many information for a robot which moves in a real-world. This paper
describes a development of real-time optical flow generation system using two-dimensional recursive correlation
technique and Pentium MMX instruction set. The process includes: 1) Optimize algorithm by recursive
correlation, 2) Extract algorithm in order to utilize second CPU cache, 3) MMX implementation. Finally
several implementation and system evaluation are denoted. '
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Fig. 1: Recursive correlation calculation
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Fig. 2: Optimizing implementation with (a) normal correlation, (b) simple recursive correlation, (c) cache
optimized recursive correlation. (Algorithms (c) don’t work when x=0 or y=0)
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Fig. 3: MMX implementation of Equation (8)
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Fig. 4: ‘Consistency checking between two images
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Table 1: Algorithmic optimization of optical flow

Cost PentiumMMX | PentiumII
Function 233MHz 450MHz
a) 3.394 2.243
b) 0.138 0.050
<) 0.111 0.047
d) 0.052 0.019

(sec) (N=64,W=16, D=8)
a) Correlation, b) Recursive correlation, ¢) Cache optimal

correlation, d) MMX implementation
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Table 2: Time consumption by Consistency Check-
ing(CC)

Cost PentiumMMX 233MHz
Function | with CC | without CC | loss
c) 0.111 0.102 8.8%
d) 0.052 0.049 6.4%
Cost PentiumIl 450MHz
Function | with CC | without CC | loss
c) 0.047 0.043 0.9%
d) 0.019 0.015 26.6%

sec) (N=64, W=16, D=8)
a) Correlation, b) Recursive correlation, c) Cache optimal

correlation, d) MMX implementation

Fig. 5: Experiment : Real-time depth optical flow
generation
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