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n=0
22T, DFT() I3l 7 — vV 24548, N 3#fc7—Y)
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B 7 ICPHMlBREE 23, BT 2 IR L 7 I3 R 1
B, &t 2 HROWETH D, MHEMREE BT 2 il 2
FERIHEE DR E LT, 2 5D~ A 7 % EEERIER & F
TICE S 1m CRIEL, EFAH XTIk L THEjo
AT 28 20 RSk L 72, ©F A4 A X 713 SONY #1:8
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BE 2w, FHEmEN & IERE R ER B L)
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X Z N2 95.01%, 90.30%THH, AT LAHET
BT X o THEEREE 1 4.71 %l B L 72, HERERI 2 L ic i/
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T 5 2 L CHEERE R ETELEEILND,
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B 8 Wi MHEER ROBERITI: (a) AT VAHEETE, (b) €
J I NEETE, HEEREIZ ZNF R 95.01 %, 90.30 %.

F: 1 EHWEN Lol ASE, BHEEICH® 2R (Simulta-
neous), it (Successive) JEHEABK L Z DEIL

Normal Bike Bus Total
Detected 46 78 18 142
Simultaneous 11 33 2 46
(23.91%)  (42.31%) (23.91%) | (32.39%)
Successive 6 10 3 19
(13.04%) (12.82%) (16.67%) | (13.38%)
Total 17 43 5 65
(36.96%)  (55.13%)  (27.78%) | (45.77%)

IR - EHHEEEM SN T2 HDTH LD LEEZ N
%, R 1IHGENZ EoBmBEEE, 209 b OMIK
(Simultaneous), e (Successive) WEEEM N Z DHEE
ZRLTWw3, R, s e 8o & Egi 2 &
WKEHE L b DTHh 5. [HIF, HEHLEEEmOERIE N
WL DRI A Y Thass LAPIIC 1 D FLIG 2358 388 L 72 g
TH5, 20 THIOHM, & RROHEOEEFT ST HE I
M DG % FIREM, W5 OS5 & % dihdi & B2 L 7.
F1 X0, @EBEEUIC YD 2K - s O A& 0
EOIHICKE R LEPRELS B T0B 2 EB¥0d 5, —
777, [FIRE « EREEEE T O E A &R M g 1 IR R
KRV E ST LA TORIR - i IR L
THEEREAZWETE 2D TIIRVWEFTZ 5,

5. &HDIC

ARTIE, AT VA=A 7 2 THMHH & ]
M 2RISR 2 FiE2R L, £, HMETHE

© 2019 Information Processing Society of Japan

W2HD2A 7IZEET 2 ¥ CORHZAEZ WYY F
vy 7R MCTHE 2L, B o0 m & OGEE R4 %
WET S, 20 LT, BE, EERFIHEDWTEIRLIC
B 2 O < 4 7 ~OFERHEZE 2 #IE L THK
U 70 LCHM & & @ L CHEmEN 2 #E T 5. JLIRY:
FEX v R ANDBEEECINE L 7T E T — 8 2w T
WY RN 22 47 > 72 f 2R, HEERGEE 95.01 % CHjfR4] %2
WETELZ L2MHERLT-.

B ARORL RO, BEFE (JP15H05708,
JP17HO01741) DB CiThinik,

SE

1] GCHZLE, =N%F 3 & HIULW, \SH 5%
REYA 707 4 VICKDZHEMA YTV AT L, H#
JUBRAE SR SR, Vol. 58, No. 1, pp. 89-98 (2017).

2] HAHZELE, BNV, NEHEA, HIEDKEH, WE %
BAERE~ A 70 7 4 v & 7B T R
AT L, BB AHTSGEE, Vol. 60, No. 1, pp. 76-86
(2019).

[3]  Buch, N., Cracknell, M., Orwell, J. and Velastin, S. A.:
Vehicle Localisation and Classification in Urban CCTV
Streams, Proc. ITS World Congress, pp. 1-8 (2009).

[4]  Nurhadiyatna, A., Hardjono, B., Wibisono, A., Jatmiko,
W. and Mursanto, P.: ITS Information Source: Vehicle
Speed Measurement Using Camera as Sensor, Proc. Int.
Conf. on Advanced Computer Science and Information
Systems (ICACSIS), pp. 179-184 (2012).

[5] Hongliang, B. and Changping, L.: A Hybrid License
Plate Extraction Method Baed On Edge Statistics
and Morphology, Proc. Int. Conf. Pattern Recognition
(ICPR), Vol. 2, pp. 831-834 (2004).

[6] Avery, R. P., Wang, Y. and Rutherford, G. S.: Length-
Based Vehicle Classification Using Images from Uncal-
ibrated Video Cameras, Proc. IEEE Conf. Intelligent
Transportation Systems (ITSC), pp. 1-6 (2004).

[7]  Aljaafreh, A. and Dong, L.: An Evaluation of Feature
Extraction Methods for Vehicle Classification Based On
Acoustic Signals, Proc. IEEE Int. Conf. on Networking,
Sensing, and Control, pp. 570-575 (2010).

[8] Changjun, Z. and Yuzong, C.: The Research of Vehicle
Classification Using SVM and KNN in a Ramp, Proc.
Int. Forum on Computer Science-Technology and Ap-
plications, pp. 391-394 (2009).

[9] Munich, M. E.: Bayesian Subspace Methods for Acous-
tic Signature Recognition of Vehicles, Proc. Furopean
Signal Processing Conf. (EUSIPCO), pp. 2107-2110
(2004).

[10] Yang, S. S., Kim, Y. G. and Choi, H.: Vehicle Iden-
tification using Wireless Sensor Networks, Proc. IEEE
SoutheastCon, pp. 41-46 (2007).

[11] Ishida, S., Kajimura, J., Uchino, M., Tagashira, S. and
Fukuda, A.: SAVeD: Acoustic Vehicle Detector with
Speed Estimation capable of Sequential Vehicle Detec-
tion, Proc. IEEE Conf. Intelligent Transportation Sys-
tems (ITSC), pp. 906-912 (2018).

[12] Fischler, M. A. and Bolles, R. C.: Random Sample
Censensus: A Paradigm for Model Fitting with Appli-
cations to Image Analysis and Automated Cartography,
Commun. ACM, Vol. 24, No. 6, pp. 381-395 (1981).

— 1687 —



