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ABSTRACT

Objective: This study presents the effect of visual feedback on one-hand gesture performance in vision-based gesture
recognition system when people use gestures to control a screen device remotely. Backgroud: gesture interaction receives
growing attention because it uses advanced sensor technology and it allows users natural interaction using their own body
motion. In generating motion, visual feedback has been to considered critical factor affect speed and accuracy. Method:
three types of visual feedback(arrow, star, and animation) were selected and 20 gestures were listed. 12 participants perform
each 20 gestures while given 3 types of visual feedback in turn. Results: People made longer hand trace and take longer time
to make a gesture when they were given arrow shape feedback than star-shape feedback. The animation type feedback was
most preferred. Conclusion: The type of visual feedback showed statistically significant effect on the length of hand trace,
elapsed time, and speed of motion in performing a gesture. Application: This study could be applied to any device that needs
visual feedback for device control. A big feedback generate shorter length of motion trace, less time, faster than smaller one
when people performs gestures to control a device. So the big size of visual feedback would be recommended for a situation
requiring fast actions. On the other hand, the smaller visual feedback would be recommended for a situation requiring
elaborated actions.
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1. Introduction ACA LR BRI ATOAE AL FHA W

9 TeAo] FEHAIWA, T2 Q1A 58 AR Alo] A
ol W3t A7) wol A3 Tk (Lim et al., 2012).
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A2 JEHAL H|Ao]H Aszg-o] & TREA, AF 53] 2 ¥ #E E ATES 52 o]83te] Al
SR AAE AFA R ARgate] AV AARS 22 ofaks g dste], F2F Q14 ofellA QIkFe] el
= ejoltl. o3t AAA AEHHAL 97t TS aEste] AAHY] Aes AT E A7 (Stern et al.,
AEA-g-e] 7INko R 3oL §lolA, F& S A A el n 2008), 439 £, AHEA &4, 19 98 £4
£ Hoj31= W2 (Kuhnel et al., 2011; Nebelrath et al., = B3l &Y APAE dohli=(Kuhnel et al., 2011;

2011), =2 o)A (Stern, Wachs, & Edan, 2008), 214] Nebelrath et al., 2011) 5 Aol A% 52 AR
A|2HL] B4 5 kst S AT FAE JEska gtk sk AFEo] HuE I Qlh
(Do et al., 2006; Lee et al., 2010; Chang et al., 2011). ki, 2t Q] A|AET FAAGME FE A4 2ol
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Aol daglgel wef AR 7hsst w2k FR9F WY
22 (Do et al., 2006; Lee et al., 2010; Chang et al.,
2011). T3k A=A AAx QAEAM, = E]X] AN}

DA ATES AR, B AAe] AAEE A7 A 3 nders
=9 54371, 94 B) ol wet Blx] ot 2l Fel
W37 W2kE v Qlck(Park et al., 2010; Sun et al., 2007;
Parhi et al.,, 2006). &2 A2~z fAsAE 2990 4
of Yehh= Al RS Floloky, vy HA 5] avE Size : 156(%)

- Comparing Arrow Feedback Type Size

& (Balagtas—Fernandex et al., 2009) 3FAM, A2+ A=
of mep, 91X, W) AhulE whE ) AR et 4
el AL} g ARRS AvlE A9 (Lim et al, 2011)
b was v g,
A2 719ke] A BHL AL . Size : 250(%)
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« Size of each feedback type is defined as the distance between the points
which are farhest to each other in the figure
« Size of animation type feedback is determined by the size of the biggest figure
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2.1 Experiment design
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Figure 3. Experiment set up

2.3 Experiment procedure
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3. Results
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Table 1. Summary of performance data

Visual feedback
Trace length(m) Arrow Star Animation
Average 3.8916 3.8322 3.8855
Standard deviation 0.7856 0.7746 0.7614
Elapsed time(s) Arrow Star Animation
Average 3.7154 3.5045 3.6265
Standard deviation 0.7667 0.7283 0.7609
Motion speed(m/s) Arrow Star Animation
Average 1.0833 1.1319 1.107
Standard deviation 0.2942 0.3025 2727
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o] &2l A¥](trace length), A2~ 43 A7t (elapsed
time), A2 3 4% (motion speed) & YFo] ufetst
= Atk B3t 0|5 F3 visual feedback®] 5433} A
T B4R IAE dobd ¢ vk 2 AFo] B

3 2GRN AA 371A] feedbackel] thet S v ZAME
AT AFE As vkl 19lelAl 3%, 2591
Al 27, 39l 37& Fo] AXEE slck AEE A A
= Table 2] ¢kEo] itk AZ % A5 A A3} 3
AFAEL ofyro]d e feedbacks 717 o] A3
A1(3274), 1 thro e 8 FY feedbacks AE 3}
1(227), 3% dH feedbacks 7HE 2 Azt
(184).

-

Table 2. Subjective preference on the feedback type

Preference(Ranking) Preference(Scoring)
Arrow | Star | Animation | Arrow | Star | Animation
1 3 2 1 1 2 3
2 2 1 3 2 3 1
3 2 1 3 2 3 1
4 3 2 1 1 2 3
5 3 1 2 1 3 2
6 3 2 1 1 2 3
7 2 3 1 2 1 3
8 3 2 1 1 2 3
9 3 2 1 1 2 3
10 3 2 1 1 2 3
11 2 3 1 2 1 3
12 3 1 2 1 3 2
Sum 18 22 32
4. Analysis

Z¥7}9] visual feedback®l Wl A HAE2] A AH
& Al 420] £21Ql 7] (trace length), A2 3 AJZF
(elapsed time), A|2~2] 788 4% (motion speed) ol 2]
7} 1 =A]+= visual feedback 2%lof tigt HEAMEA S &
3 AFEl ®Bopar, ol zb 27 ko] Aol A vla
(paired t—test) & E3&lo] Aymgit) EAHEA Axle=
Table 3ol 2.okxo] it}

Table 3. ANOVA for types of visual feedback

df F-value p-value

Time 2 14.27 <0.001
Distance 2 1.27 0.28

Speed 2 5.05 <0.001

4.1 Elapsed time of performing gesture

371419 visual feedback FHEJ(E, ofYuo]A, 3}t
of wt AAH F& ARk Zo|7t QlEAE AT A
a4 2t visual feedback & A|A~3 2070l gt wiE
T 3% F 6039 S 1272 A3 FoIx7E s,
& 720709] dolg7t T o] HlolHE AR5t
Al Hek zE H*}lﬂrﬁ% AABIA. EAREA A} visual
feedback Fiell WA A2~A 78 A7Ee] 2jol= FAIA
o7 %94?& Aoz Aol HAATHp<0.001). F o 7414
o2 71749 visual feedback 7F 43 A7t Xjo]E Lolr
71 &3l 8 e feedback, ool el feedback, 3}
2% ) feedbackE 2718 &2 x|o] A
t—test) & HAISFATE

Table 404 ®%o] %A Wi 7&?% 7} 27004 53

A 7re] zpol7) w-olakA YERgth 3% e feedbacko]
ATERE o, 38 A fﬂEﬂ«l feedbacke] #|& =
Pe W T ARRE vlast Ay, AAA S ARR A}

ol BAALE Fogt +F(p<0.001) &= VT T
Ha ofjyo]de] A% 7 e 7F AlAA 3 AR
9] Apol7b FAR SR o8t 2 Ao Ve THp<
0.001). s}k Fee} ofywlo]d Jefe] &) viw Az}

nZ7A| 2 p—valueZF 0.0001 % visual feedback %
Froll W AAA 3 ARk BAASE fod 5

Zpol7t = Ao APEHQh kA 3714 visual

H] 17 (paired

Table 4. Summary of paired t-test

Paired df p-value
Mouse - Star 719 | <0.001
Elapsed time Star - Animation 719 | <0.001
Mouse - Animation 719 | <0.001
Mouse - Star 719 | <0.001
Trace length Star - Animation 719 0.00123
Mouse - Animation 719 0.371788
Mouse - Star 719 | <0.001
Motion speed Star - Animation 719 | <0.001
Mouse - Animation 719 0.00305
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feedback 25l thald A2 35 AxF x}o)7} rkw

2 5 9l
4.2 Length of hand trace in performing gesture
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4.3 Motion speed in performing gesture
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5. Discussion
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