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Development of the Proactive Desk Il — A New Haptic Display to Drive Multiple Objects

Shunsuke YOSHIDA, Haruo NOMA, Kenichi HOSAKA

ATR, Media Information Science Laboratories

Abstract — The Proactive Desk is a force feedback system using a 2-DoF linear induction motor (LIM)
designed for ordinary desktop operations. The system provides two-dimensional force feedback on a desktop
surface, but only for a single object. For multi-user cooperative tasks, we propose a new-generation
Proactive Desk II which can control multiple objects simultaneously, and describe a prototype system based
on our approach using a new style LIM. The system employs a cluster of coils for synthesizing traveling
magnetic fields underneath the desktop. These magnetic fields simulate a local region of the field created by

our first-generation system, can drive multiple objects individually.
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% 3 points [179.459 42.888 10.496 © 3 points | 1.974 (507) 0.515 (1942)
O 4 points [188.716 43.607 11.020 " 4 points | 2.658 (376) 0.692 (1445)
Unit: msec (Values inside brackets are converted one into frequency. Unit: Hz)
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FChD (FHEERF 39.3g) . BT A_TIDNT I ERAES
BADICHERERIL, MR E R ST DD
HULEERE, J1DJ7 1], SR, fEIHOIZH D ET DI
72 aA N O AL T DR ERNFETH
5. ZOERBRTIX, BAEEROPOMIESLT LED %
BT EEE, T 7bb 7 4 —YOHLMLEE .
TIOFRE TR RO 1% BRI DIEEED.

FERIT 0~45 FEE O FHaEMfiT 515 548
BYPE T PC ORI T 0 —RE Y AT 528 TH %,
ZOBEOM N HFmEFHETS. 22 TH I T mE,
IANVEERRATICE ESN 7 4 — 2R TH L[
EL, TOMEEFHAIL=H D TH D, ARFIEIZHB T
I, FHR O LEEE BEOHEE BHEL T, &5
TOAEERITLEZ LA TERBLEZEX, oFD
360 % 256 5y EILI- Mz VWD, 372, AT
B 0~45 BTk T 0~32 D& 4% A TEEE
b DI 5.

a
o

Output directions (degree)
SN W oW oA A
g O o0 O oo O»m
T

o
T

[

o

0 4 8 12 16 20 24 28 32
Input signals ("32" corresponds to 45 degrees.)
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3mm JEOLOH W, HAOFHNE, BELZ7+
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VN DGR ERESED. HA T E—EIED,
VR DG B DI EEALSI T TERE T2

SRS MO EERIUINNANCRBLT 5525
720 TSI, BRARIIZIE 256 B PEDFE EMN ATHET
bb. I LFEEOHE |, FIHTE5 PWM ICLDE
JEFRIEFH OT—7 VA 128 ECHI RS 72720,
AlalE 128 BEpE(0~127) CHET Db LTz, EBRT
X, AJMERELT 0~127 DfEZ8AAHATH 2=, T
72bb, OIXH AHAMEL, 127 THRBOH I ELND
ZEEHIFRL TV,

HDOMIENE 3.3 BiofREEx, KFaL~5

R DA A IE T HZLICEITH. AFETIT,

RO B b KER 355072 40Hz
WZHEEL, ERMET 1.5A 12725 PWM I H O EE
WA R KR OWELEL CETERELZ. ASEZ
ELT 127 EBNTBRICIZZ DI D A TR E R A
TEREND. D ATHE T T DL O %
FRIZHOEMCOIEREND. Bl21X, 5o H %2
45 64 FOWIEIL, 127 OB EOEBE SILA
DOIEZZ NN T IE AV, 75%0D )%
W75 96 O Tl VLV RIENZNZET 127 H
DD T5%\725.
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ROHfEE RS, BT A U5 SE%, fitd
IXH TR E AT

K&, AJE5ME 16 LT TIXHAIRELT,
ZID5 127 FTIREHIEATH S8 B 7B 25
WX, F R[]0 EBR S LRI, 74—
DIEINZE D ) DIFEND R TET-.

E5EM 16 LL R THABIZEALELNRWERA
1L, LIM IR RAETHHEE N IZHL T, 74 —HF D
HELT 7O REDF BT N> T\DT=0 72
LEZoND. Tihbb, ZOERICHN -7+ —05

ERENISE L2012, Vet 16 L EDE 5% 5
ZDVIENSDHZL/2D. FT-, 88 ZHIZ AT DE
FEDG, WIFRET D8I H 1B LI 3 L TR0
DU TR FEA TS, ZAUZTIRBIDO=A LD
AE—H L RZLY, — L EOBEFB AT
HUILKL I TCND DT EE 2 bND. O[T 3.3
HORE RS —ET 5.

COERFERID, HALTW RIS T 515 &
B ZHZEICE, ALEREDOH B ELNHIEN
MR TE. I0HEB DLW NEEDI1E, AER
RO S AT — T B E L TED, S
RS T D18 BEE 5 250, ILEAL TOTEE
I D BT O PWM EIER B2 LY, 128
BEPEICNHRL CIRIET — 7 LA ERR L E R 1T L.
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Output forces (N)

0 16 32 48 64 80 96 112 128
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RDFEAL TCWBEIE T 4+ — VDOV A XLIZIZRET
M ORI CHY, XTI RIS S0 )5 10 L
AL LT DA T By 2 7 2LV EE L TWA.
O FIEFE 1L 400Hz THY, FHERKEOT n—R
X AN 26E I A3 [FIFF 2O E TIT->TWVD. Zh
HOENEDOBILRZIY, /B D - THEITHER 254
SHELARTTAIZE ST, HEEMROMEBIERE I LY,
NLE 2 A RE THH LD R TET-.
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