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Development of Tripwire Vehicle Detection System Using Spectrum Analysis
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Abstract

This research intended to study a vehicle detection method for traffic volume, speed, stoping, parking activity, etc. using real
time image processing and to propose the more accurate, environment adaptive image processing algorithm. The new method
was compared with an existing commercialized image processing system, ‘A’ Product, for performance reliability tests. Also, the
new method improved and developed the comparative advantage image processing algorithm. With regard to the test results, the
algorithm over-counted one more vehicle, while ‘A’ product missed four vehicles during the test period. The first test results
wete used to improve the performance of this algotithin, and it's performance was improved though the second test in various

and complicated traffic environment to yield superior performance.
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95 | 90.00| -5.00| -5.26| 98.18} 3.18 | 3.35| 95.29| 029 | 031

-1.82) -1.82| 10125 1.25| 1.25

105 |108.000 3.00 | 2.86 108.000 3.00 | 2.86

108.000 -2.00{ -1.82

11571 0.71 | 0.62
11571 -429| -357
124.62) -0.38( -0.31

130 {13500 5.00| 385 1350005001 385

135 |135.00 0.00| 0.00 135.000 0.00 | 0.00

140 | 135.001 -5.00| -3.57 | 135.00f -5.00.-3.57 | 135.000 -5.00(: -3.57

145 14727 2.27| 157

150 14727 -2.73| -1.82

: 154, 29| 429
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<Table 2> Speed detection error table(Fc=60, Dd = 0)

D[m] = 5 10 15

Vreal | Vdet | Verr | Error | Vdet | Verr | Error | Vdet | Verr | Error
[km/h] |[ke/b} | [ke/h] | % ((koyh] ([keyh] | % | fle/h] f[keyh] [ %

35 [34.84|-0.16 | 046 | 3484 | 0.16 | -0.46 | 34.84 | -0.16 | -0.46

40 140.00| 0.00 | 0.00 | 40.00| 0.00 | 0.00 |40.00| 0.00 | 0.00

45 |4500{ 0.00 | 0.00 {45.00| 0.00 { 0.00 | 45.00 | 0.00 | 0.00

50 [49.09]-091 (-1.82 |50.23 | 023 | 047 | 49.85|-0.15 | -0.31

55 [5400|-1.00|-1.82 5538 0.38 | 0.70 | 54.92 | -0.08 | -0.15

60 | 60.00| 0.00 | 0.00 |60.00| 0.00 | 0.00 {60.00{ 0.00 | 0.00

65 | 63.53|-147|-226 |6545| 045 | 0.70 | 64.80 | -0.20 | -0.31

70 (7200|200 | 2.86 | 69.68 | -0.32 | -0.46 | 7043 | 043 | 0.62

75 |77.14| 2.14 | 2.86 | 7448 | 0.52 | -0.69 | 75.35 | 0.35 | 047

80 {77.14 | -2.86 | -3.57 | 80.00 | 0.00 | 0.00 |79.02 | -098 | -1.22

85 |83.08|-1.92|-226|8640| 1.40 | 1.65 |85.26 | 026 | 031

90 {9000 0.00 [ 0.00 |90.00| 0.00 | 0.00 |90.00| 0.00 | 0.00

95 |98.18} 3.18 | 3.35 (9391 | -1.09 | -1.14 {9529 | 0.29 | 0.31

100 (98.18|-1.82 | -1.82 |98.18 | -1.82 | -1.82 1101.25{ 1.25 | 1.25

105 |108.00( 3.00 | 2.86 [102.86| -2.14 | -2.04 |104.52| -0.48 { -0.46

110 111720 172 | 1.57

113.68 -1.32 | -1.14 [115.71] 0.71 | 0.62

mm 12000 000 | 0.00 [12000] 0.00 | 0.00

127.06( 2.06 | 1.65 |124.62| -0.38 | -0.31

127.06] -2.94 | -2.26 |129.60| -0.40 | -0.31

mm 13500| 000 | 0.00 [135.00] 0.00 | 000

144.00| 4.00 | 2.86 {140.87| 0.87 | 0.62

144.00| -1.00 | -0.69 14727 227 | 1.57

15429| 429 | 2.86 |154.29] 429 | 2.86 |147.27| 2.73 | -1.82
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<Table 3> The 1st test results of the developed VDS

Developed Method AAE
A7H nFF o n5F E
(Count) (Km/h) (Count) | (Km/h)
9:31:25 1 92 1 96
9:31:35 2 116 2 111
9:31:42 3 108 3 103
9:31:43 4 104 4 107
9:31:45 5 101 5 107
9:31:49 6 114 6 123
9:31:52 7 117 7 114
9:31:52 8 116 8 115
9:32:09 9 113 9 112
9:32:22 10 111 10 120
9:55:13 277 120 272 128
9:55:23 278 107 273 110
9:55:24 279 104 274 105
9:55:26 280 91 275 92
9:55:29 281 104 276 101
9:55:46 282 118 277 117
9:56:10 283 91 278 93
9:56:14 284 112 279 116
9:56:18 285 111 280 112
9:56:20 286 119 281 119
avr 113.4126 112.605
stddev 13.12548 12.26656
VAR 172.2783 150.4684
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