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Feedback Design and Analysis for 3-dimensional Drawing in Virtual Reality

Jieun Kim® Woohee Park Jieun Lee*

Division of IT Convergence Engineering, Hansung University

Astal 1 dsS FA3t0], =S = = A=A =
a7 gy Foldl A FA4S W=-PE AEEYE o8t wet el Al ARAIA A4 98 £
Zpoll wisl Al @A Az A2, £2 sjewle 47 Algstal, ofd =Mool Zbg A dAE 2453t
sl=de] Yo me A4 dY Ag=E 24T 23 = 54 37 oY 99 &R®E A FA
4 5 glon, Az 7t sjeo] Yzt slewH ot g o]t

This paper proposes an effective method of giving users feedback on 3-dimensional drawing and measures its performance
to ensure that feedback can help users enter the correct position in 3D. In the experiment of drawing a given line shape
using a hand-held controller, the user is provided with three levels of visual, auditory, and haptic feedback for the position
input error. As a result of analyzing the position input accuracy according to the type of feedback, all types of feedback
are able to significantly reduce errors, and visual feedback and haptic feedback are more effective than auditory feedback.
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Figure 2: Stroke effects and flame effects of Tilt Brush[5].
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(@) (b)
Figure 3: Drawing a circle in 3D, (a) a front view, and

(b) a side view.
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Figure 4: 3-dimensional drawing system.
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Figure 5: Line shapes used in the experiment.

3.3 32 &t29L 93 Fu A

Sele A7 Fola A B Aole] Asls} BoE A8 <

299 97 Atk otk =2 oA Fwo] met
slede] FEg th2d AFss] Astel exje WIE 3

PAR FEHAG WA AEA7} asje 1% FA2
Qe 9XE washe], 22de] 93 Fo uet A

-72 -



Table 1: Error levels and feedback design.

Error level level 1 level 2 level 3
Error distance € (cm) | 0.5<e<1.5 | 1.5<e<3.0 | 3.0<e<5.0
Category Target Output

Visual Color of ellow orange red

feedback |brush handle| Y g

gggggglz tse(;:llgg slow moderate fast

fg?l%ggk In‘fﬁ?r Ztti};n()f weak moderate strong
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sko

(a) (b) (©)
Figure 6: Implementation of the visual feedback in (a)

error level 1, (b) error level 2, and (c) error level 3.
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(a) (b)
Figure 7: Implementation of the auditory feedback (a) and
the haptic feedback (b).
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Table 2: An example of error distance, frequency of error

level, and mean error distance.
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(cm) level Oleigf) r | e and p;
Symbol e fi pi~fi /N e Xp;
No error 0 75 0.75 0.0000
Level 1 1.00 20 0.20 0.2000
Level 2 2.25 3 0.03 0.0675
Level 3 4.00 2 0.02 0.0800
Total N=100 1.00 0.3475
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Figure 8: Proportion of error levels for all participants

when drawing the line in Figure 5 (g).
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over all line models.
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Table 3: Average error distances for all participants by

model. (Unit: cm)
No Auditory  Haptic Visual
feedback feedback feedback feedback

I line 0.51 0.35 0.07 0.16
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