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ABSTRACT

The orbital gauge is used for safe train operation by checking the state of the current orbit and maintaining
the optimal condition of the track because the state of the orbit changes due to vibration and lateral pressure of
the train. Conventional orbital gauges have confirmed the scales to know the distance between orbits and the
distance between orbit and guardrail track, and the leverer has been manually operated using fine adjustment
screws. In addition, the working time has been greatly affected by the skill in use of the orbital gauge because
it has been possible to make measurement only by carrying the flash to read the scale when the work has been
performed in the tunnel. In order to complement this disadvantage, the laser distance sensor is operated to
measure the distance and the LCD shows the measured value, and the horizontal gyro sensor is used to express

the tilted direction from 0 to +£90 degrees.
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Fig. 6. Analog orbital gauge Distance measurement scale

________ -Ihorizo: §

a7 7. opdma AEdeld] 3
Fig. 7. Analog orbital gauge horizontal measurement
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Fig. 8. Horizontal scale and horizontal scale of analog
orbital gauge
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Fig. 13. ATmegal28 position and composition of orbital
gauge

1449

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-07 Vol.42 No.07

FE 4] ASE SE3P] 218 AMPYF 9leH
7] WES} Axe} rl=dde] ZdolE A sk= W
Eo] 9ick

53 &~ TG

I3 14+ ool A9 drimid s Alddsh=
o] w ool o} #lo]A, °HC~°LLL
ATmegal28-> UARTSA1-E AH3le] Hlole & 1
wk=t} Wire.h, MPU6050.h, 12Cdev.hi= =fo] 2 Al
A2 AERE 9 =4 98] AEZE S ALEe]
A 202 U R i | R e R =

I3 15% AEgEE 53 I #ﬁé A= 7
Gyro[0]°ll= -+ &, 2 AE 9153 Gyro[1]

o

#include <Sof twareSerial b=
#include <Wire, b

#include "Wire.h”

#include "MPUEORO. R

#include "120dew.h"

#def ine pi 3.141592

#def ine RADIANS_TO_DEGREES 180/3.14159
#def ine f5 131,00

MPUBOSD mpuw:

Sof twareSerial laser(12, 130
Sof twareSerial avr(10, 117

27 14, obFelk desi
Fig. 14. Header file part of Arduino

awvr.write(0=E9]):

Gvrosave = angle_w:
constrain(Gwyrosase. —90. 907
if [(Gwrosave =< 03

1

Gwrosave = —Gwrosawve.
Gwro[O] = 10:
Gwro[1] = Gyrosawe ~ 10:
Gwro[2] = Gwrosaswe ¥ 10;
¥
elsea
_{
Gwro[O] = 11:
Guwra[1] = Guwrosawe S 10:
Gwro[2] = Gwrosawe ¥ 10

}
Serial.printin{Gyrosave):
avr.write(Gwral0]):
avr.write(Byral 1]):
avr.write(Gwral2]):

sw = 0

2] 15, obFolxee] Sulole] 5
Fig. 15. How to obtain horizontal data of Arduino
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for (i =00 145 1+
{

lager.write(LaserCheck] i]):

J

/| Laser single measurement

for (=00 J <11 j+)
i

Receive]] = laser.readi);

J

// Save measurement

it (Receivelf] != 0x2E)
{
avr. (0Bl
delay( 700}
cant inue;
'
J2 16. obre|we] el A= 34

Fig. 16. How to measure laser distance of Arduino

// Error detection

#include <avr/pgmspace. h>
#include "One.h”

#include "Two.h”

#include "Three.h”
#include "Fuor.h”

#include "Fiwve.h”

#include "Six.h”

#include "Zeven.h”
#include "Eiaht.h”
#include "Mine.h"|

#include "Zero.h”

#include "null.h”

#include <avriio.hs=
#include <avr/interrupt.h=
#include <utilAdelaw. h>
#include <avr/interrupt. hz
#include =<utilSdelay.h=
#include <cumpatfdeprecated b=
#include pk_lcda.

#define SAMPLE RATE 8000:;

0% 17. ATmegal28 dtjzjed F57
Fig. 17. ATmegal28 Header File Type
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int LHine
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Fig. 19. LED status display from Arduino

3
ar
o~

A

181 20€ TIAE AEAeI 2] AHlole), 1% ]

ok upr) el Aol HE
7} Z2kslo] ©2Z AN tle]RE o]] Zo|x] Ho]
8] AEsl Awke] ARE SAae

a8 218 AES} AwAlole] A2 ST A3
o] $ls} Rto] A7k 24D H$ 2ol o)
AL A olgkal AFE ¢loEth ATmegal28-> At
AP} 2K 5 sl sTsile] 2717} 4alAg)
7] wel SAkE golA el gick

T8 22 9E] A A7) ol A Aol
olc}. 1¥l MEE SrEH Fo]AelA Hlo|A7} Ayt

el #o]x)

>4k
|

of vk 7]gel Aol Hilck ¥ 229] 285 A}
zlo] #HolA o] el Ftelrk 4] Ebd
& 213} ko] LCDel| 72| ghol A=A 712
29AE E3f Sdo] EHxt

1o
W=

12 20. ©AE A=Al
Fig. 20. Digital orbital gauge
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Fig. 21. Distance between orbits and orbits Measurement
result
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Fig. 22. Single mode measurement method
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a7 232 Axe) rhe o] A 4 Aok
71e e A} ABAA] s|Ask) v}
A 739 dxke] vlg)r} Ha] slelux] A e AR
Aol F71EE Axolct 7l=dd AxE SAHT 4
5 23 199} e A} g w 2FAR 2 2
o *.} 2 3 olzta 5A4do] EHHrh
A A o Rl 23 249 2R3 AdElel|A
24 qu% ek 19 SAe) %»}wa LCDe]
Istop end T} E% FHr}. ZD}ﬂ]h a7 259} o]
ol Aol Fel] S 75E Aol LEFHCR
wlek. Ha gl AEfelA 2 tﬂE o thA g W ¢
29 A& ARl FA4eo] 2% v 19 233 '
o] LCDe 7t= Y3} Axe] A7, Axe} A a2 26. 59 24 A3}

Fig. 26. Horizontal measurement result

_I[)lr

13 23, Ax=st rl=dd Az 34 A
Fig. 23. Trajectory and guardrail distance measurement
results

\

f
,h'_, s o Ll e

O 24, Axze} tedd Az S 1
Fig. 24. How to measure orbit and guardrail distance 1

T8l 25, Axe} rl=dd A S 2 a2 27, AFYH) L2E(=H)
Fig. 25. How to measure orbit and guardrail distance 2 Fig. 27. Left (Top) Right (Side)
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