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Spot Speed Detection of Vehicles Using Line Sensor Cameras
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Abstract We propose one-directional traffic flow measurement method using line sensor cameras. Line sensor cameras are
installed in overhead location with longitudinal alignment. They shoot real traffic scene in downward direction. Line sensor
camera outputs pseudo two-dimensional image that consists of space domain and time domain. We detect vehicles along time
axis from information about pixel values at each line of a slit. Standard deviation is effective to detect bright color vehicles
under the correct or over luminous exposure. We use change of standard deviation and average of a line of a slit as well as
standard deviation to detect dark color vehicles under the under-luminous-exposure. We detect occupancy, time headway and
time between two cars from each line sensor camera. In double slit configuration, we detect spot speed of vehicles by the time
difference of its appearance at each slit. We estimate vehicle length by normalizing the vehicle region. We also divide vehicles
into type of vehicle by length. We apply our proposed method into a real traffic scene. Experimental results show the
effectiveness of our proposed method.
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gi: time between two cars

hi: time headway

ts: time difference of its appearance at each slit
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Line sensor camera: NED NF-1024
Interface board: Aval Data APC332+PSM330A
PC: IBM ThinkPad X31+ThinkPad-DocklIII
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Vehicle No. | Correspond Vehicle Occupancy [sec) Vehicle speed [kmvh] Mod. Coef_cient | Vehicle length

Slit-1 No. at Slit-2 Detected Human i Detected Human observation Error | Detected | Observed§ Detected | Observi
Front edgd Rear edgelslit-1_[siit-2_JAversgelsiit1 _[stit-2 [ error [%|}Front edge| Rear edge | Average {Front edge|Rear edge | A k)| (%] m) m
1 1 1| o0362] 0368| 0365] 0374]| 0362 0368 0.8 468 452 46.0 23 452 43.71 23 52 62 59 48 46
2 2| 2 0284| 0296 02%] 0278| 0274 0276 5.1 60.8 55.5 58.1 555| . 572 564] 18| 32 19 716 48 44
3 3| 3] 0238 0248] 0243]| 0234| 0226] 0230 57 61.0 61.7 64.4 60.8 64.8 62.8 161 25 87 85 45 41
4 4 4 0210 0216| 0213} 0.198] 0186 0.192 109 589 56.3 57.6 525 5712 5491 28] soO 78 14 35 30
5] 5| 5] 0374] 0388) 0381] 0350| 0346| 0348 95 474 43.7 45.6 43.2 442 437] 19| 43 62 5.9 49 43
4 6| 6 0290] 0282] 0286| 0318) 0318| 0318 -10.1 548 580 56.4 512 572 572 08| -14 16 17 46 52
7] 7| 71 0210{ 0212| 0211] 0214 0214} 0214 -1.4 548 54.0 54.4 55.5 555 555) -12} -21 74 15 33 34
8 8| 8 0276| 0276 0276] 0278] 0270 0274 07 56.3 56.3 563 555 589 5712) 09| -15 16 18 44 45
104 10} 104 0218) 0340] 0279] 0350| 0338 0344 -18.9 9226 377 652 36.7 389 37.8] 274 725 88 5.1 52 37
1 1 11§ 0392 039%4] 0393) 0398 0390 03% 0.3 397 393 395 389 40.5 397} 02| -05 53 54 44 44
12 12 li 0306 0300| 0303] 0370 0358 0364 -16.8 405 418 41.2 405 432 419) 07 -1.7 56 57 35 43
13| 13 13 0382] 038) 0384) 0382]| 0382| 0382 0.5 40,5 39.7 40.1 40.5 40.5 45| 04 -1.0 54 55 44 44
14 14| 14 0278{ 0278| 0278] 0282 0274] 0.278 0.0 409 40.9 40.9 405 423 414] 05| -1 55 5.6 32 33
15] 15 15| 0680) 1070 0875] 0678| 0.670| 0.674 298 418 135 2117 414 43.2 423] -146| -34.6 37 517 6.9 81
164 16| 164 0948| 0930| 0939 0950| 0926§ 0938 0.1 389 4.7 40.8 389 42 415 07| -18 55 56 109 11
17 17 171_0314] 0314] 0314] 0318] 0314] 0316 0.6 43.7 43.7 43.7 45.2 46.3 457] 211 45 59 6.2 39 4.1
18} 18] 18 0454| 0466] 0460] 0458] 0454| 0456 09 474 442 458 423 432 4271 31 12 62 58 6.0 55
19} 19| 19 0382] 0382] 0382| 038 ] 0382 0384 0.5 421 427 27 423 432 427} 00| 00 58 58 46 47
204 20 200 0370] 0382] 0376 0342] 0338 0340 10.6 498 46.3 48.1 452 46.3 457] 23] 51 6.5 6.2 5.1 44
21 21 21] 038 0412 0399} 0382] 0378] 0380 5.0 49.2 423 45.7 423 43.2 4271 30] 10 6.2 58 52 4.6
23 23 23 0410 0436| 0423] 0378] 0378 0378 119 423 37.0 396 381 381 381 15} 40 54 52 48 41
24] 24 24 _0434] 0456 0445 0398 0382] 039 14.1 42.3 37.7 400 36.0 389 374] 26] 68 5.4 5.1 5.1 4.2
25] 25| 25 0316]| 0328] 0322] 0310 0306 0308 45 54.8 50.5 526 512 525 51.8] o8 [E] 71 70 438 45
264 26 24 0314| 0322 0318} 0.290] 0286 0.288 10.4 518 49.2 50.5 48.6 498 49.2 13 27 68 6.1 46 4.0
27] 27 27} 0378| 0386 0382] 0358] 0346 0352 85 48.6 463 474 452 48.6 469) 05 L1 64 64 52 47
28] 28 28 0332| 0338| 0335] 0306f 0302] 0304 102 50.5 486 49.5 498 512 s505| -1.0} -1.9 6.7 68 47 44
29] 29| 29 0356] 0.802) 0.579] 0334] 0330 0332 744 50.5 13.0 317 474 486 48.0) -163 | -33.9 43 6.5 52 45
30] 30 30f 0788] 0.782] 0.785| 0.734] 0.726] 0.730 15 423 437 43.0 423 4.2 43.2] 02 -06 58 59 96 9.0




2 BoONERBRNSNTA—F
Traffic |Rate of lrafﬁ<1 - Time |Aveeage time [sec]| Average time Vehicle speed [km/h] |

volume | flow [ /h] Joccupancy |between two cars [headway [sec] Avergg:lMa.\L speedIMin speed
Manual 168 840) 0.074 3.90 420 462 108.0 29.7
Experiment 153 765 0.084 433 4.73 475 108.2 27.0

shorter than | m Type of vehicles longer than 12 m |

[rregular |Bike |Sub-compact Compact |Standard | [rregular
0 3 20 110 20 0
2 5 7 77 36 6|
6. BhVIC 105, pp. 99-104, 1998
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