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Abstract: As existing large scale dynamic vision measurement systems based on large amount of data
processing and computing have a lower data processing speed,a high speed and large scale dynamic vi-
sion measurement system was proposed. The parallel optimization techniques involving in the system
such as target locating, code detecting, camera orientation and other systematic algorithms were re-
searched. Firstly, time consumptions of corresponding key algorithms under different considerations
were analyzed. Then, the traditional target centroid and code detecting algorithms were introduced,
their parallelisms were analysis, and the fast target center location algorithm and code recognition al-
gorithm under the general parallel architecture were put forward. Moreover, the implement methods

of the two parallel algorithms were explained in detail. Finally, the Warp Atom Operation Optimiza-
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tion (WAOQO) method for massive atomic operations was proposed. The experimental results under

the same location precision and recognition rate show that the processing time is reduced by 42% and

91% for 300 and 20 000 targets respectively when the parallel algorithm is used to replace the tradi-

tional serial algorithm. The algorithms proposed in this paper are verified effective in accelerating the

processing speed and improving the real-time problem in large scale vision measurement systems.

Key words: dynamic vision measurement; parallel computing; code recognition; target location; large

scale measurement
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Fig. 1 Principle of dot matrix code points
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Fig. 3 Flow chart of fast Canny edge detection algorithm
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10000 3754.6 308. 2 12.2
20000 14899. 9 1119.5 13.3

2 B 5 AT DR B 3 AR BT 5T AR ATk
FEATVE A FE A L 4 I v 5 I 5948 AT R B
ST SR B O A7 07 UAL B, LS B R 2
e B[] 48 % A AR T TR . K 3
A DL B - 2 A% a5 AT PR U0 Bk ol T PR
R BA R I 150k R ORI RS T
ARG 0 SR AHE L E 10 000 AN FEAE 5 48 % iR
B G B s I IR B 12, 2 £ B S B 3
IR S 2 B R T

PR 35 AN [R) e iE a B50: BF, R P A S8
R IEAT 7 SR A ER L R AT B AT O SR FERT
THOLINER 4 B .

*4 RATFEARZANHSUENERFREL
Tab. 4 Time-consuming comparison of dynamic vision

measurement system realized by different schemes

FRAE S8R BATRERS /ms  JFATARRT /ms AR
270 299. 2 173.6 1.7
3000 752.2 230.1 3.3
7000 2384.2 368. 6 6.5
10000 4360.5 516. 2 8.4

20000 15180. 8 1352.5 11.
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