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A Response Time Reduction Method Based on Input Prediction by
Using Hover Detection of Touch Screen
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Abstract: In recent years, a touch screen which can detect the position of a finger above the screen has
begun to spread. The function is called as hover detection. Methods to predict input operations with hover
detection have been proposed. These methods enable us to improve the latency by prefetching data based
on the prediction. The previous works proposed methods to predict only touch positions. These methods
cannot fully identify the input operation because the methods cannot predict the type of the operation such
as tap or swipe. Furthermore, the methods were evaluated in special conditions; input operations were done
by a defined procedure. In this paper, we propose a method to predict the type of the input operation.
We focus on the correlation between the touch positions and the types of operations to predict the types
of operation. In our method, the predicted touch position instead of the actual touch position is used to
predict the operational type. The evaluation with data collected in everyday use shows that our methods
can predict the input operation with a high precision.
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Fig. 1 Hover detection of a touch screen.
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Fig. 2 Position detected by hover detection.
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Fig. 3 Finger trajectories detected by hover detection.
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Fig. 13 Probability density of touch positions.

ML, MEFESMxBICLDERRLL TS, MN13 2/R5 L,
FEARAIE DS AT B 58 DIEEREA R b RS o
TWb., 72, BAMLEO GBI 5 ICHEVA L — X
VZHESAE DS L, $ERLALE 2STEAE L 7 WEIR C LI ARl
B0 oTWnh, Doz s, Ny FigsSwEeici
EBEEINTWDLZ EWGNDb.

%B, KEOFHIZBWTIE, ATRIETICRED T
RPN CBATHIIEER L TB 5§, WELZT—
FIHkOE, MEFRNTHEH L72BE IS5 N5 ATIHEME
OFHREEE, BIU, FATHIBIC X 2 2 i Ol H
REHIL 72, Z&d, TN AVEREOHIF b, RN =R
EOBRMEL 1 DU T ORE»K 0% BEH ), OHE
BFMATERWD, FHlirLBRINL TR 5.

4.2 BEMAE TR X OFHE

FEF 7T X 2 B E O F HRS O FFAE R 12D n T
W5, B 14 ZHROBEER (HEOHERER M, L H
BEANORBIERE My) OB X 2 B fr & o754
EDEWERLIZLDTH A, WADED NG,
DI L O TP L o TWh, TR, Bmhy
WA & EROFMMEOHHEE»r OFREE LTn5b, %

715



BRI F=EwEE Vol.58 No.3 708-720 (Mar. 2017)

T T T T
300 -1
@
£ 200+ -1
a
g
]
100 B
Proposed —5— First points —&—
) 1 | 1 1 1
A B Cc D E
Participant's ID

14 BEEREFORMIA B X 5 TR

Fig. 14 Prediction accuracy with detecting moving mode.
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Fig. 18 Time until finishing operations after prediction.
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Fig. 19 Distance between hover and touch position.
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Fig. 20 Prediction accuracy of tap operations.
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Fig. 26 Latency improvement.
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HEX

KEgE, ¥ v F A2 — 2 OEERMEEEFIHAT S 2
ET, FyFAZY) — v ETOBEMNEL FHT 5770 T
%L, ZOHMPAMEICILDE Y v TRATA ThED
BAERER 2 PS5 FREREL T D, REFEICL
N, AR=FT7+URF 7Ly MNERRETOERIEL AR
YAYGEREN AT N, AAEOBVEHRLTH L.
(RN F AT TG L PO AR A EY )

AKX (E&R)

2002 4F-HUR P B B R A
2008 4F- A KRB B AT TR R
MR T, i (B,
FAERARER () At LBk, V7
WA LTI a=r—2a Y AT A
DOFFEICHESE. 2014 EIEHL S A
DPS WFge 4338 25 B kAT,

WE &35 (ExH)

1994 4RI FERE T35 1.4
PR, 1996 4F [ KPR A B AAE T
SRR BRI LA B
RIS T, FAEHARES (k) A
. DSk, VTV s 4T3 s —
Tar v AT LD HEE.
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