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Evaluation of Technical Feasibility for Vehicle Classification
Using Inductive Loop Detectors on Freeways
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Abstract

This study presents a useful heuristic algorithm to classify vehicle classes using vehicle length information, which is extracted
from inductive loop vehicle signatures. A high-speed scanning equipment was used to extract more detailed change of inductance
magnitude for individual vehicles. Vehicle detection time and individual vehicle speeds were used to derive vehicle length
information that is an input of the proposed algorithm. The spatial and temporal transferability tests were further conducted to
evaluate algorithm. The spatial and temporal transferability tests were further conducted to evaluate algorithm performance more
systematically. It is expected that the proposed method would be useful for obtaining vehicle classification information from

wide-spread existing loop infrastructure.
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<Table 2> Vehicle classification for freeway toll collection
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<Table 3> Vehicle classification by national road traffic statistics
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<Table 4> Comparison of vehicle classification schemes
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<Fig. 2> Methodology for calculation of vehicle length using IVS data
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<Table 5> Statistics of vehicle length
24 it xEAzt MIN MAX MEDIAN 85 Percentile
pear 4206 0.358 3.408 8.807 4200 4.447
suv 4.284 0.386 3.584 8.813 4.245 4.491
van 4.492 0.480 3.463 8.590 4484 4.878
Itontruck 5.005 0.551 3.580 9.067 4924 5.254
truck 8.087 2300 4017 13.734 8.012 11.181
bus 10.440 1.050 6.756 16.139 10.496 10.676
trailer 14.778 2.585 9.896 32.564 15.229 15.841
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<Table 6> Vehicle classification Scheme
A g4 230y S3-UE 2%-F3-HE-5HE
Car 1330 1 1 1
Suv 502 1 1 1
VAN 626 1 1 1
1 ton Truck 484 1 1 1
Truck 822 2 2 2
BUS 118 2 2 3
Trailer 96 2 3 4
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<Table 7-1> Evaluation of vehicle classification (2 vehicle classes)
FAE a2
2 2% /%) A& (W % 7l
A4 Bt 2900t (98.57%) 420 (1.43%) 2942tH
AE | o 1390 (13.42%) 897U} (86.58%) 10361
A 3039tH 939t)) 3797/3978TH (95.45%)
<E T7-2 ABEF QU XAESER Lot Lot
<Table 7-2> Evaluation of vehicle classification (3 vehicle classes)
FHE 2=E
A4 2% W/ % A/ % A& (/%) Al
N 2900t (98.57%) 4210 (1.43%) oth (0%) 2942t}
:E;%E =¥ 139t (13.42%) 796t (84.68%) 5t (0.53%) 940tH
o3 ot (0%) 179 (17.71%) 79t (82.29%) 96Ty
Al 3039t} 855t 84th 3775/3978TH (94.90%)
KE 7-3 ABER Mt AEER ot Aot
<Table 7-3> Evaluation of vehicle classification (4 vehicle classes)
A9 AF
A& 2% W/ % NG HE /% | SHE W/ D A
fayy 2900t (98.57%) 20 (1.43%) ot (0%) ool (0%) 29421}
27 =3 139t (1691%) | 467t (56.81%) | 206TH (25.06%) 10t (1.22%) 822tH
A& o ot (0%) 8Th (6.78%) 107t (90.68) 3t (2.54%) 118Th
Sy ot (0%) 1th (1.04%) 13t (13.54%) 82t (85.42%) 96th
A 3039th 518t 326t 95tH 3556/3978TH (89.39%)
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<Table 8-1> Spatial Transferability Test of vehicle classification algorithm (2 vehicle classes)

Y A%

2t A&7t 2% (/%) A& (/%) A
N B 2905t (98.74%) 374 (1.26%) 2942t
A5 2954t (94.80%) 162th (5.20%) 3116TH
:E;%ﬂ . B 146t (14.09%) 890t)] (85.91%) 1036t
s 140th (15.09%) 788TH (84.91%) 928}
SHRE 3051th 3795/3978TH (95.40%)
R 3094 950t 3742/4044) (92.53%)
<E 8-2> ANSEF T Uf ABSEF, 2K olAlY) Eot Ant
<Table 8-2> Spatial Transferability Test of vehicle classification algorithm (3 vehicle classes)
B AE
R Al L N = ) =2 /% HE (/%) A
s SRR | 2905TH (98.74%) 374 (1.26%) ot (0%) 2942tH
) AR | 29540 (94.80%) 155t (4.97%) 7d (0.22%) 3116
N o san 146t (15.53%) 791t (84.15%) 3t (0.32%) 940t}
;%ﬂ o s 140t (16.53%) 691t (81.58%) 16t (1.89%) 847tH
93 R ot (0%) 24t (25%) 7200 (75%) 96tH
R ol (0%) 129 (14.81%) 691l (85.19%) 81l
S 3051tH 8521]] 75th 3768/3978T (94.72%)
i AR 3094tH 858t 92t) 3714/4044TH (91.84%)
<E 8- ASEF T WH ABSEF, S2A olAlY) Ert Ant
<Table 8-3> Spatial Transferability Test of vehicle classification algorithm (4 vehicle classes)
FA9 AE
Ag | AT 2B W% | TR %D | HE A% |[SHE K B A
s SHRR | 2905TH (98.74%) | 37TH (1.26%) ot (0%) odl (0%) 29421
) AR 129540 (94.80%) | 102t (327%) | S52Wh (1.67%) 8t (0.26%) 3116t
23 MR | 146TH (17.76%) | 461 (56.08%) | 210TH (25.55%) | 59 (0.61%) 822t
’ 4R | 140t (18.74%) | 388U (51.94%) | 194TH (25.97%) | 259 (3.35%) 7470
:i;i . shan oth (0%) 1t 932%) | 104 (88.14%) | 3l (2.54%) 118tH
RS ot (0%) 8th (8%) 90tH (90%) 2t 2%) 1004
. 3R ot (0%) 1th (1.04%) 13t) (13.54%) | 82t (85.42%) 96th
T AR | od 0%) o) Q47%) | 6U (741%) | 73l (90.12%) 811}
S 3081tH 502th 82t} 3552/39784) (89.29%)
i AR 3094tH 500tH 108TH 3505/4044 (86.67%)
18 PARTSYL =2 87, M12(2009H 28)



I

1

T2 2IHXI|S 0|88 AEFLF JIY Bt

<E 9-D ASEFT iz U ASEF, A olAY) Ert Aot
<Table 9-1> Temporal Transferability Test of vehicle classification algorithm (2 vehicle

classes)

48 A%

2+ A&7 23 W/ %) HE (/% Al
% FH30E 2957t} (98.01%) 60t (1.99%) 3017¢)
AR30E 2902t} (95.43%) 139t (4.57%) 30417H
:Egl 9% SH30E 1249 (12.47%) 870tH (87.53%) 994}
Auk3p 162t (16.70%) 808TH (83.30%) 970t
FH30E 3081tH 930tH 3827/4011TH (95.41%)
i Auk3p 3064TH 947t) 3710/4011tH (92.50%)
<E 92 ASET HEUT W ASEF, AZK oA Tt A
<Table 9-2> Temporal Transferability Test of vehicle classification algorithm (3 vehicle classes)
49 AF
25 AL | 28 W %) =8 W/ % A& /%) A
e a0 | 29570 (98.01%) 59th (1.96%) 19 (0.03%) 3017tH
) HHk30%E | 2902t (95.43%) 133t (4.37%) 6t (0.20%) 30410
. e Fuh30E | 124t (1352%) | 784TH (85.50%) 9th (0.98%) 917t}
;%_ﬂ e Auk0E | 162 (18.62%) | 694 (79.77%) 14th (1.61%) 870th
g3 Zu30% ot (0%) 1790 (22.08%) 60t (77.92%) 77t
Z930E ot (0%) 10t (10%) 90t (90%) 100th
Fu0E 3081tH 860TH 70T 3801/4011TH (94.76%)
i AR30E 3064Th 837th 110t} 3686/4011TH (91.90%)
<E 9-D AEEF =T (W ABET A ofAlY) It ZAnt
<Table 9-3> Temporal Transferability Test of vehicle classification algorithm (4 vehicle classes)
349 A
AE (A8 |2 A w [ TR A B | AE @ % [SHE A B A
. a0 29570 (98.01%) 419 (1.36%) | 1790 (0.56%) | 2T (0.07%) 3017dH
AW30E 2902t (98.01%)| 96t (1.36%) | 3700 (0.56%) | 69 (0.07%) 3041TH
=5 Zuk30% | 124 (15.78%) |452WH (57.51%) | 195T0 (24.81%)| 15T (1.91%) 786tH
AW30E | 162th (15.78%) | 3918 (57.51%) | 215T) (24.81%)| 15W) (1.91%) 783tH
:’{%_] . a0l | ot (0%) 8t (6.11%) |122t] (93.13%)| 1TH (0.76%) 1319
Auk30% ot (0%) 6t 6.11%) | 779 (93.13%) | 4h (0.76%) 87th
=g FuoE | ot (0%) 1 (1.30%) | 12t (13.58%) | 64TH (83.12%) 779
Auk30E ot (0%) 2t (1.30%) | 7W0 (13.58%) | 91tH (83.12%) 100th
Zah30E 3081Th 502tH 346TH 82t 3595/4011tH (89.63%)
i AW30% 3064TH 4951 336tH 116TH 3595/4011tH (89.63%)
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