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Fig. 1 Flow chart of visibility calculation

method based on video data
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Table 1  Visibility calculation model for 3 stations
w4 MR e iR HAX R WEE
PEsdERS X y = 43.991x - 1501.3 70 0.7290 p < 0.01
KPEHAR y = 40.601e* %™ 95  0.6504 p < 0.01
Rl y = 39.871x — 987 150  0.6943 p < 0.01
3 #RE5HWH
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Table 2 Error of calculated visibility for Fuliji station
B R /m O /m XSRS /m AR 22/ %

08:20 198 223 25 11.21
08:30 237 193 44 22.80
09:00 405 352 53 15.06
09:20 605 524 81 15. 46
09:30 1089 865 224 25.90
FEHEIME 506.8 431.4 85. 4 19. 80
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Fig. 2 Video image of Fuliji service station at 08:20(a),08:30(b),09:00(c),09:20(d) ,and 09:30(e) ,respectively
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Fig. 3 Video image of Dadukou east station at 09:15(a) ,09:50(b),10.00(¢),10:40(d) ,and 11:00(e) ,respectively
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Table 3 Error of calculated visibility for Dadukou east station

U HEE/m W/ m X ER2ZEERE/m AR R 22/ %

09:15 165 147 18 12.24
09:50 223 287 64 22.30
10:00 405 376 29 7.71

10:40 523 492 31 6.30

11.00 868 706 162 22.95
FHE  436.8 401.6 60. 8 14.33
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Table 4  Error of calculated visibility for Xiuning toll station

e JFEE/m WIE/ m xR ZELRE/m XS R2E %

08:20 145 170 25 14.71
09:20 198 240 42 17.50
10:20 386 317 69 21.77
10:40 407 458 51 11. 14
11:20 608 532 76 14.29

FHIE 348.8 343. 4 52.6 15.32
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Fig. 4 Video image of Xiuning toll station at 08:20(a) ,09:20(b) ,10:20(c),10:40(d) ,and 11:20(e) ,respectively
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Visibility calculation algorithm based on highway video image
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Abstract Visibility is one of the important meteorological factors, and low visibility affects the safe and efficient
operation of expressway. Visibility calculation method based on video data is similar to the perception of human
eyes,and has the adaptability to bad weather conditions or complex observation sites.Based on three weather proces-
ses of fog in Anhui province on October 17th, December 1st and 7th of 2016, the visibility calculation model were
built by using gray mean square error of corresponding video image and visibility observation data of three highway
sites in Anhui province.Results show that the modeled visibility can well reflect the actual visibility corresponding
with the change of fog process.The proposed visibility calculation method based on video image is similar to the per-
ception of human eyes,i.e.,the higher the visibility, the higher the resolution of terrain features for human eyes,and
the greater the variance of the monitoring image as well. However,due to the difference in monitoring principle and
the environment properties, error exists between the observation data and the calculated results. Theoretically , the er-
ror is low under the conditions of fog with uniform spatial distribution, and the visibility meter being close to the sur-
veillance camera.
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