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Abstract: With the advantages of high measurement accuracy, fast measurement speed, large measuring range and non-contact skill,
the multi-vision measurement system is widely used in aerospace, automotive and other fields of dynamic target space high-precision
positioning. However, due to the large amount of image data and the high complexity of matching and reconstruction algorithms, the real-
time performance of the system faces the challenge. Therefore, this paper proposes a distributed multi-eye vision measurement System
based on the ZYNQ multi-processor system on chip ( MPSOC) platform, and optimizes the architecture of algorithms such as image
acquisition, marker point matching, and beam method adjustment 3D reconstruction. By means of matrix block processing, constructing
task-level pipelines and other methods to reduce computing delay and resource consumption, an efficient system hardware architecture
was built and deployed to the ZYNQ MPSOC platform. The experimental results show that the real-time measurement of the spatial
position of four or more high-resolution industrial cameras could be up to 42. 3 fps at 2 048x2 048x8 bit, and the average reprojection
error of the three-dimensional coordinate of the target is better than 0. 72 pixels. In the dynamic tracking measurement experiment for the
marker point probe, the maximum error of the system in this paper compared with the C-Track optical dynamic tracking measurement
system is 129 wm, and the standard deviation is 43 pwm, which can meet the high-precision measurement requirements of dynamic
targets.
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Fig.5 Distributed multivisual measurement system
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Table 3 Logic resource of ZYNQ MPSOC ( XCZU9EG)

BRI P8 THFER THFE L/ %
System Logic Cells 599 550 205 104 34.21
CLB Flip-Flops 548 160 194 876 35.55
CLB LUTs 274 080 97 438 35.55
Block RAM Blocks 912 287 31.50
DSP Slices 2 520 1 464 58. 10
CMTs 4 3 75
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Fig. 13 Iteration effect comparison of camera parameters
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Table 4 Speed index of ZYNQ MPSOC

HRER SHUE
R GEI B AR/ MHz 100
EUR R it 2%/ (Mb/s) 5414.4
MR/ fps 42.3

&5 ZYNQ R4 5 PCiB{TEEXT L
Table 5 Comparison of running speed
between ZYNQ and PC

AR B/ ms ZYNQ MPSOC PC
P T b B % A a5 it DG i 14.3 966. 6
DLT Hk =4 f g 0.6 11.3
a2 22 00k 22.0 966. 6

MR 13 AT, 7Rk P 22 A Rk A, AR
P AIIET ZYNQ MPSOC S & 1 oS 22 = 4k & it &
G AE = Y AR AR LA BT B i S AR OB L B AR
FALGE LB, K b TR B E T AR
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UK, T H AR s 25 TA) =28 A s 11 1 2 0 5 158 22 1 L5
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Table 6 Dynamic target comparison measurement results of scanning sensor

20 5 \ L1/mm L2/mm L3/mm L4/mm L5/mm L6/mm L7/mm

KRXRGE 258.677 312.188 278.562 307.256 243.125 305. 895 285.265

1 C-Track 258. 700 312.236 278.523 307. 199 243.053 305.910 285. 236
2 -0.023 -0.048 0. 039 0. 057 0.072 -0.015 0.029

ESEX 257. 115 312.958 279.752 306. 676 244. 133 304. 225 286. 566

2 C-Track 257.071 312.995 279. 669 306. 632 244.081 304.274 286. 498
Rz 0. 044 -0. 037 0. 083 0. 044 0.052 -0.049 0. 068

KXRGE 257.428 311. 868 279. 154 306. 258 245. 167 305. 225 285. 553

3 C-Track 257.501 311.925 279.092 306. 129 245.105 305. 178 285.493
R -0.073 -0. 057 0. 062 0.129 0. 062 0. 047 0. 060
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