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Metrological Technology of Retroreflection Measurement System

LI Wei ZHU Chuanzheng
( Research Institute of Highway Ministry of Transport Beijing 100088 China)

Abstract: At present there is a lack of metrological standard of retroreflection in transportation industry.
Accuracy validity and unity of metrological data of retroreflection cannot be guaranteed. On the basis of
working principle and mathematical model of retroreflection measurement system metrological plan was
worked out. By carrying out repeatability experiment stability experiment evaluation of uncertainty and
verification of result standard retroreflection measuring equipment was fabricated. Through the route of
retroreflection standard equipment— retroreflection standard substance —retroreflectometer the metrological
chain was established and value unity and accurate metering can be realized nationally. This work filled the
blank of domestic metrological system and transport metrology in retroreflective field.
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Fig. 1 Absolute measurement principle
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Fig. 2 Schematic diagram of standard retroreflection

measurement equipment
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Fig.3 Value traceability of standard retroreflection
measurement equipment
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o 1
3 Tab.1 Result of repeatability measurement
. a=0.2° a=0.33°
. 1 <3 .5 B, =0° B, =20° B,=20° B,=+6° B,=6°
. . . . 5 1 1452.9  1264.8 1153.3 859. 1 759. 1
2 1451.0  1264.4  1153.1 859. 4 760. 4
1.2 ° 4 3 1461.2  1263.6 1152.7 860. 0 759.8
> 2 4 1451.6 12643 1152.1 859. 1 760. 0
3.3.2 5 1451.3  1264.9  1152.8 859. 4 760. 1
6 1450.8  1264.8 1162.9 859.5 759. 4
10 7 1449.7  1265.9 1153.3 859. 6 759.7
8 1450.3  1266.0 1152.1 858.0 759.3
(3) ° 9 1450.8  1266.5 1153.9 857.3 759.3
10 1451.6  1267.4 1154.7 859.9 759.5
s(y;) 0.85 1.16 0.79 0.85 0.41
s(y:) (3)
3
s(y:) y n : °
n . 3.4.2
1 1 1
. ( ) 1 10 6
3.4 (4)
2 o
Ve <U*X (4)
3.4.1 Vi 6
;X 6 U
( ) °
2
Tab.2 Result of stability checking
o, =0° o, =0.33° a=0.2°
B = —-4° By =+15° B, =+30° B = —-4° B =+15° B, =+30° B = —4° B = +15° By = +30°
1 313.01 307. 06 302. 98 213.12 213.49 213.04 20. 96 20. 47 19. 63
2 314.45 310. 18 305. 56 212.83 212.44 212.90 20.77 20. 53 19. 87
3 314.55 313.23 308. 86 215.35 214.93 213.31 20. 80 20. 49 19.73
4 314. 11 312.88 308. 30 215.05 214.78 212.94 20. 69 20. 63 19.96
5 313.56 312.07 308. 14 213.74 213.07 212.94 20.79 20. 60 19. 86
6 313. 50 312.1 308. 09 213.72 213.09 211.71 20. 84 20. 60 19. 88
Vi 1.55 6.17 5.88 2.51 2.50 1.61 0.27 0.16 0.33
U*X 14. 44 14.32 14.12 9.34 9.83 9.78 0.96 0.95 0.91
3.5 . .
3
N 2

<)
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