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A remote control device, which is located on a vehicle’s center console, allows a driver to freely control a car’s
navigation system, audio system and other cabin units without touching them. The control knob of the device
moves the cursor up and down and side to side on a display screen similar to how a computer mouse works.
However, current remote control devices control only 2-axes and have a complex structure. Hence, we have
started the development of a new type of remote control device which can control 3-axes and has a simple struc-
ture. In the developed device, torsion operation generated by 3-axis control can be introduced for the scrolling
operation of on-screen menus such as a music list, the control of the air-conditioner, etc. as new and convenient
functions. The newly developed device consists of two main elements: a strain sensor plate that detects 3-axis

force and a magnetic actuator that generates haptic force for each axis.
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Fig. 1 Layout of Display Screen and Control Device
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Fig. 2 Structure of 2-axis Haptic Joystick
BT ANDERIET D8 7ONEZR ) ¥ 7 s
FUETHEEEANALTE—% ) -2 a— ¥ THIH
L, V3 ryOITADEIIITA AT LA Lod—
VYIVEETEACEET 5. £/, B2 20XH
WCRIETE 720 T, BIEOMENHE T AT

* HE PN X O T2 7T, [20124FFF REFAMTE K ATRISE ] No. 36-12& ) —ERINEE L Thisik



LA LoRS VMBS T A T ALE % & o mEHR
KIS CCTE—2 2l L, BE/7 78B4
HETH 5.

Bl 21X, Fig. 3D X H A=V VELENSLICBE
SR, FTANDEIE) TERENOHICEE S
BLEA—VNUDPETTA I OMNENET LT L
WCRIANDIEIIEIRY V2 F YDA L) RiRME
KAz ESNDL. COBIMERIIICEY, ¥ v Fr84h
VO XS WCEHEERZ 5 v FTE R TH BRI RHM%E
HEAESNS.

Z ORI, 22 OEAEH O I % Z 2 RN T T
5TV 2 OREEIE IR B R 5.

Icon :

Cursor

Reactive force f

Attractive forcel

Fig. 3 Image of Display Screen and Haptic Force

3. AEREOER

ARBIFETIX, Hiak o Y g o i FAL & el o
Iz & 2 #EReoh) b2 /K247 .

BN B BRI ERE ) 7O b2 e L CHET
REE L7z, ZoWEORRB L L T2 Eed
LB DOT Y ¥ 2/ TNVENED D VIEZEOWE Y
RO BIED2ONEZ 5N b, i Wit lEy 7T
W U8, HEO 7 VERESIRIEL OS5V a8
Griro iz, TITRBMT AR E LTiRD
e BRM$ 5.

LoL, —#ICHBEMZ BT 2 EME s 5I1CH
M2 2720, L) —RBOMFENOLRILEL 2 S.
F72, PEROFRTIIHREw Z & T EZ ML, #
VeI 2 L Tw 5. fito T, AKRFETIZBEML 72
BORED ZOLE M TEIEZ —FERILL, 1207 2
F 2T — 5 TIMOBNER ) % W T 22 ERT
5.

4. 3EHRIEIRHOBEK
SERIEMRIL AR O EL U (EXF—Y) 2K L
AT Y LA (UF, £V OATERT .
ZFE LM % Fig. 4177,

—100—

TV —=F 7= ANVLEx— Vol 18 2013

< >
‘e . Control knob
'\ g - %l/'
=] Blade spring
(SUS304, 10.5)

» Strain sensor
(Strain gauge)

Stainless plate
(SUS304, 10.5)

Fig. 4 Basic Structure of 3-axis Operation Detection
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Fig. 5 Polarity of Sensor Output in Each Operation
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Fig. 6 Direction of Operation and Haptic Force
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Fig. 8 Principle of 3-axis Haptic Actuator
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Fig. 10  Structure of 3-axis Remote Control Device
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Fig. 11 Scaling the Map by the Knob Rotation
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