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Abstract  Generally, in special effect video and 3D animation design process, character and background’s 3D 
model is built by 3D program like MAYA or 3DS MAX. But in that manual modeling mode, model design 
needs much time and costs much money. In this paper, two experimental groups are set to prove use 2D 
photo scan modeling mode to build 3D model is effective and advanced. The first experimental group is 
modeling the same object by different experimental setting. The second experimental group is modeling the 
same background by different experimental setting. Through those two experimental groups, we try to find an 
effective design method and matters need attention when we use photo scan design mode. We aim to get the 
model from whole experiment and prove photo scan modeling mode is effective and advanced.
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요  약  일반적으로 특수영상 및 3D 애니메이션 제작에서 캐릭터와 배경을 3D 모델링을 할 때 MAYA나 3DS MAX 등의 
3D 프로그램을 사용하여 제작한다. 그러나 이러한 제작방식은 작업 시간이 많이 소요될 뿐만 아니라 고비용이 발생한다. 
본 연구에서는 2D 포토스캔 제작기술을 활용한 3D 모델링 제작방법의 우수성과 효율성을 증명하기 위하여 두 가지 실험을 
하였다. 첫 번째, 동일한 오브젝트를 다양한 방법으로 모델링을 하였다. 두 번째, 동일한 백그라운드를 각기 다른 방법을 
이용하여 모델링을 하였다. 이 두 가지 실험을 통하여 효과적인 2D 포토스캔 제작방법으로 모델링 시 유의해야할 사항과 
제작기술 등을 제시하였다. 또한 실험에 따른 결과물을 바탕으로 2D 포토스캔 모델링 제작방법의 효율성과 우수성을 증명
하였다.
주제어 : 포토 스캔, 2D, 3D, 점군 데이터, 모델링
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1. Research Background and Photoscan 
Principle
In traditional 3D modeling process, 3D design

programs like 3DS max, MAYA are often used to build

the model. But in that way, there also exist some

problems like heavy workload or high cost[1]. With the

development of technology, 3D modeling process are

constantly simplified. Photo scan technology is one of

those technology which can make modeling process

easy[2]. Now we can through dense point cloud to

rebuild the target object[Fig. 1].

[Fig. 1] Dense Point Cloud

In many softwares which the model is built from the

point cloud, the most famous software is Agisoft

photoscan. Agisoft photoscan can also process small

target and large target, as small as toy or

archaeological objects; as large as building or

topographic maps[3]. Just importing the target’s photos

which have a certain overlap chance into the soft, then

the soft can auto built the sparse cloud, dense cloud,

mesh model and texture[4]. The principle of photoscan

modeling mode is through photos to get the point cloud

then rebuild the 3D model. Point cloud means target

surface’s set of points[5]. There are many messages in

the point cloud, include coordinate data, intensity and

color information (RGB). Point cloud registration is

built on neighbor point which has a certain degree of

overlap[6]. In the 3D or 2D space, point cloud

registration’s theory is to find the same point from

different photos, count those points’ coordinate, then

realize integrated them to be a mesh model[7].

Now we try use the software and set experimental

groups <Table 1> to find photo scan modeling mode’s

effective design method and matters need attention.

Meanwhile try prove photo scan modeling mode is

effective and advanced.

Group Target Object Times The Condition of Each Single Experiment

Group 1

Small Human Figurine

5

Use 9 photos Each two adjacent photos have fixed angle

Use 17 photos Each two adjacent photos have fixed angle

Use 25 photos Each two adjacent photos have fixed angle

Use 49 photos Each two adjacent photos have fixed angle

Use 49 photos Each two adjacent photos have random angle

Group 2

Big Corridor Background

6

Use 10 photos Each two adjacent photos have fixed angle; Single Camera Position
Use 18 photos Each two adjacent photos have fixed angle; Single Camera Position
Use 26 photos Each two adjacent photos have fixed angle; Single Camera Position
Use 50 photos Each two adjacent photos have fixed angle; Single Camera Position

Use 50 photos Each two adjacent photos have fixed angle
Two Camera position

Each Camera Position take
25 photos

Use 200 photos Each two adjacent photos have randomangle
Two Camera Position

Each Camera position take
100 photos

<Table 1> Experimental Setting
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2. Experiment method
The experiment is divided into two group, one group

is research for small target object modeling, and another

one group is research for big background modeling, all

experiments use 2D photos to build 3D model.

The first experimental group’s target is small human

figurine. Experiment method is to photo the target 5

times in different way, find the best and the most

efficient way. The subject is white clay human figurine,

17cm high, and 7cm arms span.

The second experimental group’s target is big

corridor background located in Dongguk University.

Experiment method is to photo the background 6 times

in different way, find the best and the most efficient

way. The selected corridor is half wall half glass windows,

and the front end with an iron gate, the back end with

few stairs and an another iron gate. The corridor is

8.85 meters long, 1.5 meters wide and 3.3 meters high.

In experiment, we use CANON EOS 60DDSLR camera:

camera gear M mode, photo size 5184 pixel x 3456 pixel.

In experiment, Agisoft photoscan software’s setting is:

align photos level set to “medium”; fit k4 camera; build

dense cloud level choose “medium”; build mesh level is

“medium”, texture size choose 4096 mm x 4096 mm[8].

3. Experimental Result Record And Analysis
3.1 The First Experimental Group

[Fig. 2] Through 9 photos to modeling

The first experimental group’s first experiment

result[Fig. 2] is: through those photos’ dense cloud

software cannot build any model, because adjacent

shooting photos do not have enough recognizable

overlapping points. So the target object’s photos need a

certain amount of recognizable overlapping points, adjacent

shooting photos’ shooting angle should be below 90°.

[Fig. 3] Through 17 photos to modeling

The second experiment result[Fig. 3] is: target

model only modeled hair part and boots part, but the

floor under the target model is complete modeled. The

second experiment added top sides’ shooting

information on the basis of first experiment. So the

floor is clearly appeared, but to the target object self,

only modeled hair part and boots part, because only top

side’s photos have enough recognizable overlapping

points and the other side is lack of enough originally

photo information.

[Fig. 4] Through 25 photos to modeling

The third experiment result[Fig. 4]] is: target model

was nearly complete modeled, but the surface part is

not smooth, have many mesh fragments. The third

experiment added bottom sides’ shooting information

on the basis of second experiment. So this time we

successfully built the subject model, but the detail

parts’ information are still insufficient, it resulted the

finished model’s surface is very rough and lumpy.
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According to the results of the third experiment,

modeling a single object’s model minimum need to shot

26 photos through photo scan modeling mode. (In the

experiment, we used 25 photos because of we don’t

need to model the bottom of boots, so one bottom view

photo can be omitted.)

[Fig. 5] Through 49 photos to modeling

The fourth experiment result[Fig. 5] is: completely

built all target model, the surface is smooth, but have

a little few mesh fragments. The fourth experiment’s

result is more exact than the third experiment. In

making process, use 22.5°angle difference to shooting

16 directions, every direction shot upper side , middle

side and lower side, according to this way, we can get

much more recognizable overlapping point, through

those points we can build high quality dense cloud. At

last, through those dense cloud registered we combine

the model. This time the model’s surface is smooth. But

the target human figurine is not simply regular

geometry, it exists many blind spots. So, we can see,

under the jaw, in the underarms, and between the legs

there exist some mesh fragments. It is because blind

spots result in some errors in the process of building

point cloud and dense cloud registration.

[Fig. 6] Through 49 random photos to modeling

The fifth experiment result[Fig. 6] is: completely

built all target model, the surface is smooth, have a

little few mesh fragments between human figurine

model’s legs. Compared with the fourth experiment, the

fifth experiment reduced regularity, added randomness.

Because in the front of the target object’s shot times

are more than the target’s back photos, the model’s

front is very clear and very smooth. The mesh

fragments under the jaw, in the underarms, and

between the legs are obviously decreased. The

drawback is texture in back side is a bit darker than

in the front. Totally, it has more advantages than the

fourth experiment. Therefore, in the photo scan

modeling process, adjacent photos’ shooting angles

don’t need a fixed angle, just round the target as a

sphere and below 90° then can get the finally model.

3.2 The Second Experimental group
The second experimental group’s first experiment

result[Fig. 7] is: just get an incomplete corridor model

and it is close to a plane. It is also because adjacent

shooting photos do not have enough recognizable

overlapping point. It needs more photos.

[Fig. 7] Through 1 camera 10 photos to modeling

[Fig. 8] Through 1 camera 18 photos to modeling
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[Fig. 9] Sparse Cloud Modeling

The second experiment result[Fig. 8] is: only get

corridor’s stairs end part model, and that model is very

flat, just stairs part have a little three dimensional

feeling. The second experiment added 8 shooting angel,

but only get the stairs end part model. According to

this time’s experiment, we can guess Agisoft

Photoscan software has automatic filtering ability and

automatic selection ability. If both ends have several

point cloud, but one end is dense, another one end is

sparse, the software will select only dense part to

prevent sparse cloud interfere model’s fineness. In

order to verify that guess, we added an additional

experiment: open software setting, select sparse cloud

to add all sparse point clouds into modeling

process[Fig. 9]. By building the model, we also find

model which owns both ends, but the model’s fineness

is very terrible.

[Fig. 10] Through 1 camera 26 photos to modeling

The third experiment result[Fig. 10] is: both get

corridor’s two ends model, but the two ends location

staggered, it is not modeled a straight corridor, detail

parts are badly built. According to the third

experiment’s result we can see: for a long and narrow

background like corridor, taking fixed angle shooting

photos in the middle part of target background will get

more information from both ends, but less information

from left and right side. Through software’s automatic

selection ability, it only built two ends’ model. And both

ends’ point cloud don’t have any middle connection, it

resulted in two ends use different xyz coordinate

system when software aligns the photos. So in the

model, two ends model parts’ location appear error and

mismatch. To solve the problem, we need to take more

photos between left and right side to let soft build a

continuous dense cloud.

[Fig. 11] Through 1 camera 50 photos to modeling

The fourth experiment result[Fig. 11] is: corridor

model nearly appeared, but lost two ends’ part and

many details, the whole model is fragmented. This

time, we got much more point information from one

single camera position’s left and right side, but those

information are not enough to build all corridor’s model,

just around camera position’s sideward. The result

model has more details around camera position, but has

no detail in both ends.

[Fig. 12] Through 2 camera 50 photos to modeling
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The fifth experiment result[Fig. 12] is: corridor

model nearly appeared, although missing much detail,

but it is better than the model through single camera

position shot. Compared with the fourth experiment, the

fifth experiment has the same photos number, but this

time we use two camera position. According to the

result, we can see this time, using photo scan modeling

mode nearly modeled the whole corridor, only detail is

not very clear. So, software can get more information

from two cameras than from single camera, such as

point position information and texture color information.

[Fig. 13] Through 1camera 200 photos to modeling

The sixth experiment result[Fig. 13] is: corridor

completely rebuilt, nearly got all corridor’s detail, but

lost all glass windows’ detail. The sixth experiment uses

two camera position, each camera position as a center

sphere, to shot 200 photos, finally gets a model which

have high fineness and many details. So we can see, in

photo scan modeling mode, background modeling needs

multiple camera position to take many photos according

to the actual situation. And according to this time’s

result, we can also see this modeling mode’s weakness

is glass modeling, glass windows lost many details in

the result. So, in actual application, modeling glass

material object or background with many translucent

bodies are not suit for usage of photo scan modeling mode.

4. Conclusion
Through those two experimental group’s analysis,

we conclude that photo scan modeling mode needs to

follow these rules:

(1) When we model a small object, the object must

not be translucent; must use object as a center

sphere and take more than 26 photos; the adjacent

two photo’s shooting angle must below 90°.

(2) When we model a large background, the background

must not have many translucent material bodies;

must use multiple camera positions and must use

camera self as a center sphere to take multiple

sets photos; decide to take how many photos

based on the background’s size, more photos can

build better point cloud; the adjacent two photos’

shooting angle must below 90°.

[Fig. 14] Model After Post Process

And according to the whole experiment process, we

conclude photo scan modeling mode has two huge

advantages. The first advantage is high efficiency. In

traditional manual modeling mode, skilled designer

needs one day to build a model. Through those photo

scan modeling mode, even people cannot operate 3D

software also can build a model in 30 minutes[9].

Although those models often need some post process

by Zbrush or other software[Fig. 14], it is also more

effective than traditional mode[10]. The second

advantage is low cost. If one does not have a DSLR

camera, we also can take photos by cellphone. Building

the point cloud does not need high resolution
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photos[11]. And modeling through photos does not need

labor cost, everyone can build a model by several

mouse clicks[12]. Thus photo scan modeling mode is

effective and advanced, even compared with traditional

modeling mode, it is also excellent.

REFERENCES
[1] Zhang Hong, Xiong Hanwei, Jin-ming Wang, Zhang

Xiangwei, “Scanning Freefrom Objects by Combining

Shape from Silhouette and Shape from Line

Structured Light”, APPLIED LASER, Vol.28, No.2,

pp.115-119, 2008.

[2] Huang Ping, “The Usage of 3D Scan Technology in

Sculpture”, Theory Research, Vol.7, No.4, pp.22-23,

2010.

[3] Zhang Xiao-hong, Zhao Sheng-liang, Chen Feng-tian,

“The Application of Agisoft photoscan in UAV

Aerial Photographic Image Data Processing”, Value

Engineering, Vol.237, No.20, pp.230-231, 2013.

[4] Xiong Hanwei, Zhang Xiangwei, “A Simple 3D

Scanner Using a Hand-Held Laser Source”,

APPLIED LASER, Vol. 21, No.6, pp.369-369, 2001.

[5] AUTODESK 3DS MAX 2014, “Point Cloud Object”,

http://docs.autodesk.com/3DSMAX/16/CHS/3ds-M

ax-Help/index.html?url=files/GUID-49CE0ACB-13

45-4D50-B6E5-361DBFDB5B33.htm,topicNumber=

d30e157590, 2014.

[6] PEARS N, LIU Y, BUNTING P, 3D Imaging,

Analysis and Applications, pp.223-224, Springer, 2012.

[7] Yu Zhilu, Ji-li Yao, Liu Keli, Marin, Jia Xiangyang,

“Influence of Coordinate Conversion Accuracy on

Choosing Parameters in Mathematical Models of

Point Clouds Registration” ; Journal of Geomatics

Science and Technology, Vol.31, No.3, pp.283-287, 2014.

[8] Li Dan, “Agisoft Photoscan Operation Method”,

http://www.doc88.com/p-7502991210408.html,

Dec.08, 2011.

[9] “3d modeling and measurement of archaeological

work”,http://www.360doc.com/content/17/0311/10/3

9940063_635763502.shtml, Mar.11, 2017.

[10] Ye Ying, Xiao-dong Kang, He Guangjun, Jun-lai

Guo, “3D Computerized Animation Derived from 3D

Scanning Technology—Motion Capture Technique”,

Image Technology, Vol.1, No. 4, pp.50-52, 2002.

[11] Huang Jian, Wang Ji, “Production and Application

of Automatic Real 3D Modeling of Multi-view

Images”, Bulletin of Surveying and Mapping,

Vol.23, No. 4, pp75-78, 2016.

[12] “How to use 3D scanner to scan a clear portrait”,

http://jingyan.baidu.com/article/49ad8bce6d792c5834

d8face.html, Nov.24, 2014.

[13] MyounJae Lee, “A Game Design for IoT

environment”, Journal of the Korea Convergence

Society, Vol. 6, No. 4, pp. 133-138, 2015.

[14] Donghyun Kim, Minho Kim, “Design of Mixed

Reality based Convergence Edutainment System

using Cloud Service”, Journal of the Korea Convergence

Society, Vol. 6, No. 3, pp. 103-109, 2015.

[15] Doo-Hee Han, "Design and Characteristics of 6-60

Lens for CCTV," Journal of IT Convergence

Society for SMB, Vol. 6, No. 3, pp. 85-91, 2016.

[16] Eugene Rhee, "Security Algorithm for Vehicle

Type Recognition," Journal of Convergence for

Information Technology, Vol. 7, No. 2, pp. 77-82, 2017.

곽 대 위(Guo, DaWei)
․2010년 2월 :광운대학교미디어영상
학부(문학사)
․2014년 9월 :동국대학교영상대학원
멀티미디어학과(MFA)
․2016년 9월∼현재 : 동국대학교영
상대학원 멀티미디어학과 박사과정
․관심분야 : VR, Contents Design,
3D Scan, Computer Animation,

Visual Effect 등.
․E-Mail : tlookguo@hotmail.com



2D 포토 스캔 기술을 활용한 효율적인 3D 모델링 제작방법 연구

400 ❙Journal of Digital Convergence 2017 Jul; 15(7): 393-400

정 진 헌(Chung, JeanHun)
․1992년 2월 : 홍익대학교 미술대학
시각디자인학과(BFA)
․1999년 11월 : 미국Academy of Art
University Computer Arts(MFA)
․2001년 3월∼현재 : 동국대학교영
상대학원 멀티미디어학과 교수
․관심분야 : VR, Contents Design, 입
체영상, 3D Computer Graphic,

Computer Animation, Visual Effect 등.
․E-Mail : evengates@gmail.com


