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Abstract The scale-invariant feature transform (SIFT) algorithm is the representative approach for key-point
detection in the field of digital image processing. A binocular distance measurement system is established herein
based on the improved SIFT algorithm by using open computing language (OpenCL) parallel computing as an
acceleration method, and a profound study on how to speed up the operation of SIFT algorithm is performed. First,
the integral mean blur is selected to speed up the SIFT algorithm operation. OpenCL parallel computing is then used
to accelerate it. The parallel optimization of the algorithm is made to be implemented on NVIDIA GPU hardware
platforms. The original SIFT matching method is improved to obtain an accurate parallax. Consequently, the
matching efficiency has been greatly improved. Finally, a binocular distance measurement system heterogeneous
computing experimental platform is constructed. The experimental platform performs a real-time processing on the
acquired images. The feasibility of parallel acceleration based on the SIFT algorithm is verified. An intermediate
calculation process and the distance measurement results can be directly obtained in the system. The experimental
results show that compared with the previous accelerated optimization work to the SIFT, the computational time
consumption of the proposed approach is much less than that in the original method.
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Fig. 1 Principle of binocular distance measurement. Solid

lines represent light path of left camera and dotted

lines represent light path of right camera
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Fig. 5 Results of community discovery
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Fig. 6 Results of binocular distance measurement
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Table 2 Comparison of time consumption between

proposed SIFT algorithm and previous work

Proposed Previous work
Item
algorithm in Ref. [23]
Convolution core width 31X31 19X19
Image size /(pixel X pixeD) 640X 480 640X 480
GPU hardware GT940M GTX560
Theoretical floating-point
computing power /TFlops ! !
Time consumption /ms 100 634

SR ARSI PR T R N 25 0 B Y R I TT A R
TS T R0 B

7 4k S

TEHCR S BE R, ] OpenCL 45 AR X H:
AT IEAT 0, W ] i AR ML S AR S 22 4 2 i RIS
DA i it P T T 2 SR v i) DG B AT, DA OGBS IR
FZ A AL AR 254 Sy AR AL B, 38 1R E B E AR
I G Wy R B A DA AR L B R O BT T MR R
HETCHR B 2%, ot AR 45 A% 15 5 0k Xk 0 o ) 2% ik
TR A5G B4 A4 XY P 2440 22 , 2 OB H T i 2
WA TR IE GG . 8 E0F
G AT IR 76 AH R A BOR TE KB SR RE 1 R L AR SO
BHCAMmMEAA TAEFL BRE RSS2,
SEIFERTAY 100 ms,
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