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Ohmic-Extension: Extending Capacitive Touch Surface Interaction
Using Device Ground Connection
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Abstract: We propose a simple attachment widget to extend input vocabulary for capacitive touch surfaces.
This widget provides continuous input modality depending on the resistance value of the built-in variable re-
sistor/sensor. Moreover, the widget detection method on the touch surfaces does not require human-contact,
therefore, it is not affected by user individual differences or ground conditions of user bodies. In this paper, we
report the feasibility study of our technique and based on the result of the feasibility study, we implemented

prototype widgets and applications.
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Fig. 1 Equivalent circuit for a capacitive touch surface.
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Fig. 2 The touch pen object used for feasibility study. A series

connected resistors are connected with the tip portion.
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Fig. 3 Touching operations using the touch pen object con-
nected to the device GND.
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Fig. 4 Mean leakage current with standard deviations to each

ground condition.
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Fig. 5 The mapping function between leakage current and re-

sistance.
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Fig. 6 Basic structure of the widget.

”’Non-Conductive ABS

The widget incorpo-
rates a variable resistance component/sensor between
the contact point with the touch surface and the contact
point of the device ground. The touch surface is capa-
ble of estimating resistance values of a resistive compo-

nent/sensor.
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Fig. 7 Widgets with built-in (a) temperature sensor (ther-

mistor, 0.8-330kQ2) ; (b) Light sensor (CdS Cell, 10k—
1IMSQ) ; (c) angle sensor (potentiometer, 0-100k(2) .
These widgets are capable of attaching Magic Track-
pad2 and MacBook Pro.
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Fig. 8 Reflect real-world brightness into virtual worlds by us-

ing the widget with built-in CdS cell.

ZHUCHEMZ, A7 27 P OEBICHIGT S48 7
sravERELTCwE, A7V FOERICk - TE
U2, HBEEEMEY Yy F9—7 2 A L DOHHE, 721308
BUFEM LR L DR OZELE, Yy FV—7 2 ADKT
TR EOMHEDO 2 S L TV %, Ohmic-Touch [15]
i, HERROA TR EREIEEZ GO v E—F
AWEHLZ-EEEBEZRELCED, filko Sy > 7
ZEPUEEC vY, REOBBUEA R 2 RO EM (HE
MWoA vy I7RI3D 7YV IH747 AV ) ORYifE%:
Yy FH—7 2 A ETOANCHATRETHE Z EERL
7z. AWFFETIX Ohmic-Touch & FERIZ, EHEZILT %
a4 7Y = 7 MIclAAT 2 & euie i 2 A % KB
T30, A7V =7 b OHICERS T v P2V I
BWTHRL S,

PUCs [12] ZERMICEAE L 72 2 LA LD % v F % Ff
OF T2 bTHB, INEYyFT—T7 2 AITEL
L, 1DODF yFEPEREINTVS EEI, oy v F
RDPEEHIC D, A3 v F Ll 3 2 L L EfioREZ
HeFF 92, PUCs 3% v 79— 7 2 A LIZEW T2 —¥D
Ao Ba LEEmiE R4 72 2 7 FOFEBRZHNE LT
WEH, FxlE, ¥y FH—7 2 ZADOBIHLD Y, [FEE
LCfERAT 274 2y b2ERILCEGHL 72,

¥, IV TNEATY 27 AT S EER
ANL—=FPNZ LT, Yy FH—7 A LT v F
AN %FEZE T2, [3], [6], [14] BEERESINT
B, —#i38ELd I TWw»3 *L Clip-on gadgets [14]
X, v FH—7 2 RADBRIWMOMFE 70y FHROD
Py b ThHD, AV v b EOEBRBEEMORY VR E
SN 2 & TY v FANRFES RS, BYO [3)
WBEBUEMIC I > TER LoV F ¥ v F 87—t k
DA77V 7 b E-RIGRIL, FEHOBEEPHRE R
HEFETHL. INHDFEE, wTndb sy FAND
FAEHEER 2HETIELTVWE0ARTHY, Bty sz E
VT 41F, A7V 27 VoEEBABLINY Yy FY—T7 =

*I AppMATes: http://www.appmatestoys.com/
Fling analog joystick: https://tenonedesign.com/fling
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