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Proposal of a Method for Estimating the
Number of Passengers
with Using Drive Recorder and Sensors

Equipped in Buses”®

Hayato Nakashima

Abstract

In this research, we propose a method to count passengers by using a drive
recorder and sensors those are already equipped with buses. Drive recorders and
various sensors will be obliged by the government to be set up by bus operators
in the future. We constructed a model using Random Forest Classifier with the
position of the bus from the GPS module in the buses, the position of the bus
stop used for operation management, and the number of passengers estimated
from the image processing method combining YOLOv3 and Deep SORT. As a
result, the average correct answer rate when the passengers get on and off are
96.7% and 87.9% respectively. Our method which utilized non-dedicated camera
achieved lower cost than the conventional method which utilizes dedicated camera

for counting passenger.
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Intelligent Transport Systems, Machine learning, Image Processing, Public Trans-
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F 4 ETFNVERIZHW:EZTF—&XEy b (RSA4T7La—XA)

NZ2ID  AEHEEEE SFFRERFE SEEREAR AFHEH AR

0 15 686 24 5
1 5 522 3 0
2 17 1070 82 16
3 19 763 49 23
4 6 88 0 5
5 0 0 0 0
6 4 211 3 1
7 4 88 8 0
8 14 636 44 7
At 84 4064 213 57
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0 46 2348 132 17
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3 60 2611 217 78
4 18 301 0 17
5 0 0 0 0
6 12 722 20 3
7 12 301 37 0
8 138 13908 32 23
At 356 4064 838 192

28



5.2 FHiFIE
AW TIELA T OFifefE 2 FH W T ENFNDOIREFEO AN %2 17 -5 7=,
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# 6: R, 2 YOLOv3+Deep SORT D ¥ Ehis

RSA4TLa—&A RS54 7L a—4B
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Ak Ak
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5.4 YOLOv3+Deep SORT % /- ¥5E 311
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# 7: YOLOv3+Deep SORT %z H\W7-¥EERM (7> M A F)

Fedi N DHEE B e N E D HE
HRUELD A 2 Vo fiEE  mEUEOA &2 Y IER
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TRIE FREX 95.2 98.4 45.0 54.6
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#* 9: YOLOv34Deep SORT % AW ¥EERME (VT HAT)

Fedi N DHEE B e N E D HE
HRUELD A 2 Vo fiEE  mEUEOA &2 Y IER
SEIFHE T RS 0.234 0.156 0.579 0.429
TRIE FREX 4358 -568 83.8 89.3

# 10: V7 A Z NI DR EE O B
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0.12060485
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