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Implementation of Driving Control System Based on Motion
Detection Using Flex Sensor

Sangrok Lee’

o oF
2L <%

B Eels ANE 830 w4 A slkem A Fag Aolsls Asue Fage Fes A4
£ ke floe ek, JPIARAR EAk) 5 Bela Ak Folxle] ANSE Ake] Aakle)
HlEdom 27l mah 1805 Foixl AelelA Aagre HelAlA ke Aluct 2w ole) @ Zherh

AR, EE s A7) Fdd AR FojAvete AEE Agiee] Al et HAbE vy Ak webs &
ERoME Zala Ao AEgke st BHS AH 71279} offsers HAFSIICh FElE A sEle 2w}
25 T AkeE pAEIch H*LL 7ol EFs AXE B b $AE 7&%1?‘{ ¥

SAlog Al 2:%5 A elmella] Ak Alxe] Arel met 2gE s, AFAR Alxe] el
met okt Ao Tk ﬂ%}‘ﬁv}. s, 7RE 7]Es FelxEe] A ekl Aalr|r]e] ghgol]
g Agefislolt eslEellAl cheksll A-87Fsstelet 7t

®

@

]E HEE/\

= =T 1=

Key Words : flex sensor, motion detection, wearable device, bluetooth

ABSTRACT

In this paper, we implemented the driving control system based on motion detection using flex sensor. Flex
sensor detects a bend in fingers and it acts like a variable resistor. The more the flex sensor is bent, the higher
the resistance value is. The resistance value at 180 degree bend is minimum 2 times greater than the flat
resistance. But, the resistance value of flex sensor varies greatly from sample to sample even if flex sensor is
bent at the same angle. In this research the measured resistance value was normalized in order to compensate for
the offset and the slope. Our prototype consists of remote controller and 2-wheel driving vehicle. The remote
controller has three flex sensors to detect the motion of 3 fingers and transmits the detected data via Bluetooth
communication to the 2-wheel driving vehicle. We confirmed that the control of the 2-wheel driving vehicle is
possible according to the data of the flex sensor received from the remote controller. Therefore we expect that
this technology has further applications, such as the disabled or elderly people who are not comfortable using

electronic devices.
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Fig. 2. Block diagram of remote controller
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Table 1. Specification of remote controller

specification
ATmega328-AU
Internal 8MHz
FS-L-0095-103-ST
KY-023
HC-06 (Master)

MCU
Clock speed

Flex sensor

Joystick

Bluetooth module

PCB size

50mm x 35mm
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Table 2. Specification of 2-wheel driving vehicle

specification

MCU ATmegal28-AU
Internal 8MHz

RB-388, Hobby elec.
HC-06 (Slave)

Clock speed

DC motor

Bluetooth module

PCB size 100mm x 70mm
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Fig. 4. Characteristics of flex sensor
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Fig. 5. Normalized characteristics of flex sensor

3.2 3l=glof 78

AAA Y Bl 17 29] EREE 7|FoE 3
2E AdAlsla, PCBE Faskich 3719 Fal~ Al
A Z47F ATmega3282] ADC5, ADC6, ADC7¢]| &1
73-5]_0:1 o2 Fo|AEE 2%08 ADCIH
ADCO9l <1723sgich. Z=zke] AllE 10v]E
ADCE #83lo] Aelalolar JeHE urlos +
aloick Ao A S Alx e JHAEE HA
3la, INT1 Ao gj o] oyl ES F3l +
sl EFF2 wE59] 9lE]do] = USART A
g 05 3l skl 19200/8/n/1/n4 zYgloer
AA=c) 18 62 AAE PCBE &-43le] 744
AAA ] B wge] A% Aprle]a, o] xEg A%
oflo|c}. 27 72 HlojelE Akl x5l AE Al
olar, 370e] EH 2~ A7} 242t 7411 FA, A
AAsle] £rleke] FolAl A% —g— Hke 2= otk

AAA e 2R 17 39 £ ]%Hi 3=
= AA)sla, PCBE %fﬂs}MD}. DC XE+
ATmegal28°4 271¢] elo|w & 83ty WE] =

8 6. AAAl] 2B ARl
Fig. 6. Photo of remote controller

a7, SefEE AF AR
Fig. 7. Photo of wearable glove

a8 8. dAA] A= A
Fig. 8. Photo of remote-controlled car

2o} ICE F3f Axlz $xlo] 7Fssl=s Alofst
ot 5, 95 vl Eolv 03} BlolH 1AE 28
3t PWM R Xﬂﬂv}wﬂ S25 uiF= Elo|H 2
o} glor] 1CE Z-g3lo] PWMoE Alofslslct. &
TS E °1EMl°l += USART A4 0& &3l
T8l 19200/8/n/1/n2 431]°L£ AR
w3k, Aleke] Adel= 570e] LEDE #8ste] tiest
71] FHsisiek 23 82 sl °J7—%Xﬂ°1 Apge] Al
= ARlelan, 47le] AAZIAA R FREEaL lrk

2033

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences *17-10 Vol.42 No.10

33 715 7§

A dAA ] 2B 255 SRR AdE =
2l ol X AEE AMA R we} DC ZE]E Ao
slo] 2% zjeke] FaPo Aojahe 7)%5-S gl 29
22 Al o] 3k A 1ol uke} 17 59} 3re] Atk
T Ao g Fg=ch A AL 9slA Bl
Zollie 270l HHAAE o) Zex A Al
E ¢ole= IAE Facl WA HHAdAS 0L
2 3 Foll 3709] AlX7E HeAR]R] ek Aol A
15k Rye 27 AL tho & 3719 AlME 90
= FoiRl AbelellA AL Ry & 77t S 3k A
32 S8l 227 RS} Ryy 2 SHT Foll v
o7 Fojdge TR AR Foll =R FH

)

7
2 99} 7t} 13}2 e kAl e] Atsl 7t NV, ol

0.23r} Ao ‘Brake mode’©]3l, 0.2XT} ZHA]

¥

Scan flex sensors

v

Calculate the normalized
value Nx of center sensor

Backward mode

Determine the driving speed
and direction according to the
Nz of three sensors

2% 9. 25 74 A2 Aol 58
Fig. 9. Control flowchart of 2-wheel driving vehicle

2034

1.08c} Ao ‘Forward mode’e]a, 1.08c} =4
‘Backward mode’ 2 X =& A3gh} Ry} ZAAw
Q& Ao} @ B& A2 Fhell wle} AlF-A<l 5
zlo] o]FofzIc). ‘Brake mode’= 370 A4S N, %k
o] FAlel 02Xr} 2o ke FA| AT
‘Backward mode’= 371 AlA€] N, gre] Al 1.0
< dom AR FAleka, $ S Hldwo
50% 2 528k}, ‘Forward mode’ & 371 Alx]2] Fhol]
e} ko] 218y Lol zley wieks ZAsle] w)d|
Ao REE Alefght

v. 2 B

3He] Fels ANE Bgale] £rlee] $Aede
AT F o) F Bl A Fas Aelshe A
3z
=

i

ol we} Aedghor wH=h

£ LT AmellA AEE A

= Aol wet Az |WF ok v £ =
Z )~

71719} offsets BAFROZA HAPL A2 A73}
2 3 A4S ek AY AelAs 71219
B27E 2629014 3.6°.% FFasisict ol & -85t
T 25 TE AR R Agd
Alxe] 2 eafell | wizksbd A= 3t Aoz} 7}
S sl wEha, B el aE At
Fo|zElo] F2H tiekgh AApr)7]e] Ego] &
g Aofislolut mslellA] tiefsl H-87Fsstel=t
=k

i ore

N

References

[1] G.-Y.Leeand S.-J. Kang, “Design of reassembly
unit modular wearable device,” J. KICS, vol. 41,
no. 3, pp. 338-346, 2016.

[21 H. Yoon, S.-H. Park, and K.-T. Lee, “Design and
implementation of wearable user interface
exploiting light sensor and proximity sensor,” in
Proc. KICS Int. Conf. Commun., pp. 760-761,
2016.

[31 P. B. Gaikwad and Dr. V. K. Bairagi, “Hand
gesture recognition for dumb people using indian
sign language,” Int. J. Advanced Res. Comput.
Sci. and Softw. Eng., vol. 4, no. 12, pp. 193-196,

www.dbpia.co.kr



Fuke] FaAle] Azxd 7R

[4]

[5]

[6]

[7]

[8]

[9]

[10]

2014.
A. Raut, V. Singh, V. Rajput, and R. Mahale,
“Hand sign interpreter,” The Int. J. Eng. and Sci.,
vol. 1, no. 2, pp. 19-25, 2012.

J.-W. Kim, W.-Y. Lee, J.-H. Yu, and K.-B. Sim,
“Autonomous mobile robot control using the
wearable devices based on EMG signal for
detecting fire,” J. Korean Inst. Intell. Syst., vol.
26, no. 3, pp. 176-181, 2016.
S. Gu and K.-A. Sohn,

strategies for activity recognition in a smart

“Sensor selection

environment,” J. KIISE, vol. 42, no. 8, pp.
1031-1038, 2015.

S.-B. Chung and J.-W. Kim, “A study of new
interface system for the disabled and old people
who do not well using electronic equipment,” J.
KIICE, vol. 16, no. 12, pp. 2595-2600, 2012.

M. J. Hwang, “Sensor-based recognition of
human’s hand motion for control of a robotic
hand,” J. Korean Academia-Ind. Cooperation
Soc., vol. 15, no. 9, pp. 5440-5445, 2014.

P. S. Aaisha and U. M. Rohitha, “Microcontroller
based hand gesture recognition system using flex
sensor for disabled people,” Int. J. Computer
Appl., pp. 12-14, 2015.

D. K. Barbole and Dr. D. V. Jadhav, “Hand
gesture recognition using flex sensors,” Int. Eng.
Res. J., vol. 1, no. 8, pp. 624-628, 2015.

0| & = (Sangrok Lee)

1991 24wt A=}
Arbgety) 24

1993 2% : wH It Az}
F&I AA}

19974 8 : wEtiEkw A=}
&k whap

1997 124~20004 44 : 3}
FAAEA AT

20004 54€-~20021 84 : Gz

2002 9U~&A : Algksta IT§3hae- Ay
sE W

<Al Fob QI =A 28, ToT

-

2035

www.dbpia.co.kr



	플렉스 센서를 활용한 모션 감지 기반의 주행제어 시스템 구현
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 설계
	Ⅲ. 시스템 구현
	Ⅳ. 결론
	References


