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1 USER STUDY
We design a questionnaire based on the results produced by our proposed system. We invite a total
of 32 participants to join in our user study. They are of different ages (age range of 20-40) and
backgrounds, 26 of whom have image processing or graphics-related backgrounds. We select 8
models to generate results. We ask the participants six questions as follows.

• Q1: You think the system is easy to operate.
• Q2: You think the user interface is intuitive.
• Q3: You think the system can produce a variety of results.
• Q4: You think that the generated line arts are similar to that of the artists.
• Q5: You believe that the generated results are inspiring to the artists.
• Q6: You believe that the generated results can help artists create line arts.

They answer each question by voting each of our results in one of the following five levels: strongly
disagree, disagree, neutral, agree, strongly agree which correspond to scores of 1, 2, 3, 4, and 5,
respectively. Thereafter, we compute the average score from 32 participants as the effectiveness of
our proposed system. The higher score means better agreement. Fig.1 presents the diagram, which
is used to demonstrate the evaluation by participants of our system based on the raised criteria. We
can conclude from Fig.1 that regardless of the raised aspects, our method obtains the majority votes.
Among the six questions, the aspect of intuitive user interface is less impressionable. However,
it still in a high agreement level. The two aspects of the effectiveness of the proposed system in

Authors’ addresses: Chih-Kuo Yeh, School of Computer Science and Software, Zhaoqing University, China; Thi-Ngoc-Hanh
Le, National Cheng-Kung University, Tainan, Taiwan, Republic of China; Zhi-Ying Hou, National Cheng-Kung University,
Tainan, Taiwan, Republic of China; Tong-Yee Lee, National Cheng-Kung University, Tainan, Taiwan, Republic of China,
tonylee@mail.ncku.edu.tw.

Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee
provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and
the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored.
Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires
prior specific permission and/or a fee. Request permissions from permissions@acm.org.
© 2021 Association for Computing Machinery.
0004-5411/2021/-ART $15.00
https://doi.org/10.1145/1122445.1122456

J. ACM, Vol. , No. , Article . Publication date: 2021.

https://doi.org/10.1145/1122445.1122456
https://doi.org/10.1145/1122445.1122456


2 Yeh, et al.

the first and last question have highest agreement. This indicates that our proposed system has
effective contributions to either this research domain or artists’ work.

Fig. 1. Objective evaluation of the proposed system.

Fig. 2. Objective evaluation of the quality of our results.

In addition to quantifying the effectiveness of the system, we conduct the user study to objectively
evaluate the quality of our results. The design of this study is similar to the first one. However, the
evaluation criteria now instead consist of five aspects: Conciseness, Smoothness, Shape preservation,
Identification, Preference. The quantitative results are shown in Fig.2. The average score of each
aspect shown in each tested model presents the quality of the corresponding result. Based on the
scores in this figure, we can conclude the participants are mostly satisfied with our results’ quality.
Apart from above, in our user studies, we also record optional comments from participants.

Generally, the participants respond positively to our system as follows. “The system in most examples
automatically creates nice results. It saves me lots time to create wire results”. “In most of views, their
created results are good. Its results are somewhat view-dependent; in some examples, such as raptor,
the results little bit weird seen in some views. But, when I see original raptor model at these views,
it can still be recognizable”. “In their system, most of cases can be automatically generated. It also
allows users to add some lines to create my desired results”. “Although it needs some time to familiar
with how to draw lines to improve results, it is very useful and straightforward. In addition, it allows
interactive manner to create their results”. “It is nice to create less number of wires automatically for a
given 3D model. In most of cases, they look interesting and can help them observe/recognize their 3D
models. It is a nice 3D wire art work.”
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2 MORE RESULTS
For more views of each wire result, we show more of our results in this section. In addition, we
also show its distance error 𝐷 (𝐴, 𝐵).

2.1 Butterfly (1 wire)
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2.2 Chair (6 wires)

J. ACM, Vol. , No. , Article . Publication date: 2021.



Generating Virtual Wire Sculptural Art from 3D Models - Supplementary 5

2.3 Deer Head (1 wire)

2.4 Rabbit (2 wires)
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2.5 Raptor (1 wire)
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2.6 Scorpion (1 wire)

2.7 Shark (2 wires)
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2.8 Stork (1 wire

2.9 Elephant
In this section, the middle one is generated automatically (7 wires) and the right one is generated
by user-specified (16 wires).
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(middle) distance between automatically generated result and original model: 0.00251521 and
(right) distance between user-specified result and original model: 0.00140103

(middle) distance between automatically generated result and original model: 0.00182941 and
(right) distance between user-specified result and original model: 0.00144336

(middle) distance between automatically generated result and original model: 0.00243043 and
(right) distance between user-specified result and original model: 0.00114087

(middle) distance between automatically generated result and original model: 0.00253397 and
(right) distance between user-specified result and original model: 0.000279947

(middle) distance between automatically generated result and original model: 0.000542343 and
(right) distance between user-specified result and original model: 0.000203287
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(middle) distance between automatically generated result and original model: 0.000835884 and
(right) distance between user-specified result and original model: 0.0000222734

(middle) distance between automatically generated result and original model: 0.000908486 and
(right) distance between user-specified result and original model: 0.000199273

(middle) distance between automatically generated result and original model: 0.00108445 and
(right) distance between user-specified result and original model: 0.0000886387

(middle) distance between automatically generated result and original model: 0.00145274 and
(right) distance between user-specified result and original model: 0.0012047

(middle) distance between automatically generated result and original model: 0.00138221 and
(right) distance between user-specified result and original model: 0.000555925
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2.10 Fertility
In this section, the middle one is generated automatically (10 wires) and the right one is generated
by user-specified (14 wires).

(middle) distance between automatically generated result and original model: 0.00239587 and
(right) distance between user-specified result and original model: 0.000361456

(middle) distance between automatically generated result and original model: 0.00255533 and
(right) distance between user-specified result and original model: 0.00233411

(middle) distance between automatically generated result and original model: 0.00610626 and
(right) distance between user-specified result and original model: 0.00139014

(middle) distance between automatically generated result and original model: 0.00219383 and
(right) distance between user-specified result and original model: 0.00189353

(middle) distance between automatically generated result and original model: 0.00340476 and
(right) distance between user-specified result and original model:0.00500816
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(middle) distance between automatically generated result and original model: 0.00156952 and
(right) distance between user-specified result and original model:0.00097486

(middle) distance between automatically generated result and original model: 0.000287856 and
(right) distance between user-specified result and original model: 0.000207891

(middle) distance between automatically generated result and original model: 0.0043345 and (right)
distance between user-specified result and original model: 0.00347197

(middle) distance between automatically generated result and original model: 0.0032906 and (right)
distance between user-specified result and original model: 0.00951637

(middle) distance between automatically generated result and original model: 0.000573796 and
(right) distance between user-specified result and original model: 0.000420005
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