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Development of track condition monitoring system using smart phones

Ryu Honda (Graduate school of Nihon University)
Hitoshi Tsunashima (Nihon University)

Although track maintenance is important, many operators of regional railway with limited financial resources are unable to

conduct sufficient track inspections. In response to this problem, a track condition diagnosis system using a car-body vibration has

been developed. In the developed monitoring system, a dedicated measurement device has been used. In this study, a track condition

monitoring system using a smartphone for general use was developed to reduce the cost of the system. The results of filed test

shows that track condition diagnosis is possible using smartphone-based monitoring system.

F—O—F: A== T, $OE, REER, SERIREIEE,

(Smartphone, Railway, Condition monitoring, Car-body acceleration)

1.  [FXLC®IZ

FREICRBWT, High Ff - BNT 720 0HLEOE
X, RN, ZREOENLIEFICEETHDL. 0D
1RAR BB M B A W BB R Thh TV 5
L»L, TNHOFEFABEERAR»Y, MROD2
WHEF SEEIZ 3 WO TR R UE RN M T 2 R W FER N
Ml Ja\v. ZORBEICH L, FHAOBEBIEREEE 5
AW HEZW > AT L0 BRI THDN, VAT A
DNRB OB TH Y, REMGFEIE TOEANTITELD
Bk THS.

AWFETILT AT LDERA A R EATH 2L, A~v—h
7 4 vk OWTCHLEIREER S AT LD 1T o 7.
%M TIoT 7314 A, TIRESNTVWDHAY—F 7+ D
FZfEA L, EHICBOTEHH, mmRICs T 5MREDH
B, FERRICHUEIRBOZ W 21T > 72,

2. BHEZHIUATLOBE

(2-1) BEEEFEOME

ARFFRICBT 2EERFELZR 1 1R T. Av—h7
NIHEER E TV D 3 HiNE - Y L0 BUREIE,
ST v A a I LV AIEE, GNSS o H¥icky
AEERCEATIHRENHE S, ENDOT —F1E 4G [H]
FRICL D —NITmEEINS. E%éntfﬁ&%%ﬁ#
LEIC L VBB ZZE, SHEFEER T T ORI
%ﬁﬁ®f/7%/xmﬁ%@u%&@1¢¥#ﬂbk&

5.

Fig . 1. Track condition management using car-body vibration.
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Fig.2. Appearance of the BL-02 IoT device for business use and

the GalaxyS7-edge smartphone for general use.

Table 1. Specifications of smartphone.

BL-02 GalaxyS7-edge
CPU Cortex-A7 Snapdragon820
(O] Android6.0 Andorid6.0
Display 2.8inch 5.5inch
RAM 1GB 4GB
ROM 8GB 32GB
Sensor GPS,3 axle GPS,3axle
Frequency 232Hz 417Hz
Size 94x58x16mm 151x73x8. 3mm
Weight 102g 158g
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Fig.3. Location of measurement devices.

R LARWGSIE, MERMOBAENKEL DT LN
HOHITWD., 2D, KBETIE, GNSS ko K
v T ITRHARNEE B EIND GNSS #HEMN D, FrfizHEH
T 5 HIEERA L@,

3. BIET—42 OWEL

(3-1) IREN - ARET—5 DR

X 40%, HGEE AICRBWT 2021 4E 12 HiZ, BEEEK
O GHEBELERICHEEL, RFHILZbOTHD. Witk
BCHE S N7 — X I, BIENIZE—H LTS
Nond. E7M 5 IEFERHE Uizl FFHRENINE E
DINT AT NVEEEZRDEZLOTHD. WEEELE
AR R —E LTl Y, BURBEHHIER & LT
WEEAFALTND I ERHERTET.

(3-2) GNSS EEMDRE

(1) GNSS D i

WIEERZAT O T OIH AL EORENEEIC R D, K
VAT AIBWTIEZGNSS HEM S F 22 H T 5720
GNSS HEDRAEZ 1T > T2, FERZIK 6 1TRT.

Fig 4. Measured car-body vibration with Device B and Device G.
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Fig.5. PSD of measured car-body vertical acceleration.

by Device B and Device G .
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Fig.6. Measured GNSS speed.

Fig.7. Median filtered GNSS speed.
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Fig.8. Measured car-body vertical acceleration and vehicle location.
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Fig.9. Time-frequency analysis of date measured

in June 2022.

Fig.10. Time-frequency analysis of date measured

in October 2022.

Fig.11. Section where line maintenance work
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