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A Haptic Interface Using a Force-Feedback Joystick
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Abstract : We propose a haptic interface algorithm for joystick operators working in remote control systems of unmanned vehicles.
The haptic interface algorithm is implemented using a force-feedback joystick, which is equipped with low price DC motors without
encoders. Generating specific amounts of forces on the joystick pole according to the distance between a remote controlled vehicle
and obstacles, the haptic interface enables the operator to perceive the distance information by the sense of touch. For the case of no
joystick operation or no obstacles in the working area, we propose an origin control algorithm, which positions the joystick pole at
the origin. The origin control algorithm prevents the false movement of the remote vehicles and provides the operator with a realistic
force resisting the joystick pole’s movement. The experiment results obtained under various scenarios exemplify the validity of the

proposed haptic interface algorithm and the origin control algorithm.
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Fig. 1. Motion concept of haptic interface.
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Fig. 2. Force feedback joystick.
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Fig. 3. Overall system structure.

Elo) Ax B&E T3 20 YER)

NzEe AA txE 1 33 2a 3 dEE vk
o] A Et]. FolxE Bo] YXE Folagd XY &
IS o]gstd SAH I o] AL Aol HuofA 94 A
o] o]F g Wk} oz AR YF APz A%
Aok 97 g FollEHe] A ARE AAeE Ao
BEZ H$3la Alo] BEE o] ARE o]§3le] vk 39
wekal 9712 448k3 DCREE $3) Addch o|u DC
EHAA 2R E 3o Fr)E olF A FolE Aol
A ARE Vi o} EdiZ e 43A94 4
B A5G} olE Alele] A ARE X3 Frt
2. ¥ Hof _

Zo)xElo] o) AR AFEHW 77N ZRIE F-79 vt
522 3l AES 43 FAZF oEA dok £ 47
7} Zo|28 S AL A BE A A 22 F
Fo|2ES & 5o Agvt dAse Agel dAxE
9] 2E5HE WAFY) Y3l Zo|2ELE AF R KA
b ek T2la, 2] 49 FellEe] gle A5 a47 A
= 4 A AE 948t Zolxg A AT AF
He |5 E 3h= Aol WAst) of2lg AN Folx
€ Bo] dHoa RAES ke 94 Ao duEEel I
2&tH5,7].

B APqAE A3 94 AojE st AJagle] ok
A A5E Z7M7)E vlEvR Ao 71HE o]&gth 9
A AOIE 3t wHu]E AojE Fol2E Ao7] BEdf
2y ulo)H2 TIAME o] 83t oAt vlwte g T
itk & AME o] gsle] ZolaY B9 YAE 43S

AR eFol £ QFHE ofefe} 2 Aol o5t P

>

‘

o

<3

MOl - Xts3t - AlAsIZst =2X M 13 &, M 12 & 2007. 12

e(b)=x(k)-x, ¢ =e(k)-e(k-1) @
e,()=y(k)-y, ¢ =e(k)-e (k-1 @

OF @9 x, y & Zo|28 B9 44, x,, y, T A
EX ke, et AN o, ¢, 6, E SE W &
FAME x,=0, y,=00°] Bk o2 HA L7} &=
©RE o183 FEo] Qe AL Aol gEe oz
T e Lok

u (k) =~k e (k) -k le(k)-e(k-D} 3
u, (6) = =k, ()~ k,fe, (k) — e, (E~ D} @

I4

913 95 sl k & &% OF vld gsolch
3. 8 olefmolA

$re] gg 4

A7 u, & u, £ B A7HEE AR dHolH &, =
o]

rir

2y T HyolaE F FHYo
© Aske zvle) 9L Wk WY

o
L
ofo
ol
ﬂ?
=

m
ol
5!
4

3 QIUh89]. Fol2El g o) 83 47 kel el oA
ge tdstn AUE Aols fsiMe AP 449
PAA | AoEI drht Hold UEAE AATOeR
o} 4= glojof BlmE B AN SHo] =¥ Hjo|ar
S ABo) 253 REE o) g3t Y XE TEY
o} §H Zol2EY A F AAA S0 HuR <l
FH 7}t gl A71Y DCEHE ARS-gth
3.1 ME M

i

ANt R EAsl] Folxd Ao/l A% drh 1
o 2ol AZE sWAR 1Pro] Zol2E Ajr]z A
o ZPge 29 49 99 selAgh Lol Hojzst 97
a2 Apols] Ag} 71 @ BSeli zol2Y Bl DCE
ol 7V ok 9 2ska b 7Pk Al 92
29 48] 49 1004 AHE 2 U FohEe] WP
grew AR,

&

OlE X

T7 4. o) AEH FNE Abole] A7 AR,
Fig. 4. Distance information between remote vehicle and obstacle.
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Fig. 5. Control method for joystick position and area.
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Fig. 6. Proportional control.
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Fig. 9. Applied voltage to DC motor.
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