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A Study on Improvements Direction for Applying BIM—-based Virtual Reality of
Apartment Sales Phase

Lee, Juyeon', Kim, Taekjoong', Choi, Yoonki*

"Department of Architecture, Soongsil University

Abstract : The purpose of this study was to analyzes the problems in terms of transmission the information of architecture
in the current apartment housing sales phase, to suggest the way of application the technology of BIM—based virtual
reality, For this purpose, each element technology is analyzed through analyzing the exiting studies and international
technical trend of BIM—based virtual reality and motion recognition devices, And then this study analyze the present
condition of apartment housing sales phase and it conduct the expert interviews for derive the problem and analyzing
the importance and priority by AHP method, And finally, this study suggest the solution in terms of information delivery
in apartment housing sales phase through plan for support and deriving the function about problems, The system of
BIM—based virtual reality viewer that utilize a leap motion that was presented in this study, it is believed to be able
to efficiently transfer the information of architecture as building information transmission system user—centric in the

future of apartment housing sales phase,
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Fig. 1. Cyber model house service using web site
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Level 1. Structured problem hierarchy

l

Level 2. Compare AHP input data thought
comparison of double standards

l

Level 3. Relative weight estimation

Verify inconsistency
(CR<0.1)

YES

Level 4. Select the optimal choice by
synthesizing the relative weights of each
hierarchy

Fig. 2. Decision stage of AHP method
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Table 1. Case study of sales phase marketing

Importance Justice Explanation
] Equally The two elements are equally important as
important viewed from the next higher standard
3 Slightly more Elements are a bit more important than
important other elements
5 More important | Elements are more important than others
7 Very important Elements are very important than others
9 Absolutely Elements are absolutely important than
important others
Middle—ranking importance between adjacent close
2,4,6,8
numbers
The When an element is more important than other elements,
) the importance of the latter has a value of its reciprocal
reciprocal : )
compared with the importance of the electron.
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Construction declaration
Construction of sample housing

¥ =

‘ Contract Management ‘

Sale notice

&

Sale Plan & Plan to moving in

‘ Start sample housing ‘

&

&

Calculation of sale price profit
& Loss analysis

Sale publicity ‘

&
y:

Sales guidance & consultation

Application for sale approval
& Approval

¢

-

Bidding & Sale contract ‘

<

Construction of on-site material

Sale targetinspection &
Maedification of sales plan

<:<:
7
3

&

System installation

On-site sales management
‘ Sale Management ‘

v

Fig. 3. Business process of the housing stage of joint housing
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Table 3. Selling marketing stage of apartment sales

Selling
Process of apartment sales stage ;
marketing stage

Construction declaration / Building a model house
Sales plan and planned occupancy plan
Calculation of sales amount and profit and loss analysis/ Pro—
Application for sale approval and application .

) . marketing
Construction of on—site data system
Installation of on—site sales management system
Contract management
Distribution notice
Start model house
Sale pubﬁcwty . Main—
Information on sale and consultation marketin
Bidding and distribution contract g
Confirm target for sale
Changing of sales plan
Distribution management Post—
Sold by first come first served marketing
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Table 4. Outline of interview

Classification Outline of interview

Period 2015.10. 12. (Mon) ~ 2015. 10. 17. (Fri)
Apartment sales business manager of three domestic
Survey target ) ) :
comprehensive construction companies
o Career 3 people of 5 years or less,
Composition of Two people over 10 years
respondents
Ages 30’s 4 people, 40’s 1 person

Survey method Interview through direct visit
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Table 5. Result of interview

Result of interview

- Since it is the stage of grasping the target market, public relations are done in various ways, such as the Internet, banners, shearing,

Pre—marketing public relations vehicles. But, it is not reliable because you can not pass building information directly with customers.

stage - It is difficult to grasp the three—dimensional structure and composition of the space

- When marketing on the Internet, the brand image by pollution advertising will decline

- Focusing on creating an atmosphere such as an event or a cultural event, the efficiency of advertisement ratio publicity may decline

- Recently balanced and flat surfaces have been diversified to reflect the diverse needs of consumers and have capacity limitations of
model houses in which all equilibrium is not constructed

- Because we have not constructed all the equilibrium in the model house at the time of sale of the large estate, we may not actually
see the equilibrium chosen by you

- In the case of condominium consultation, if images and model houses provided in advance are different from the actual housing,

Main—marketing ) ; e o _ :
complaints may arise after moving in, so it is necessary to provide accurate images

stage

- The model house sells expansively and may confuse customers

- Many of the sale customers experience hardships in the case of public relations means to which IT technology is applied, rather the
advertisement effect decreases

- There is a lack of public relations means for external space.

- Itis difficult to obtain accurate information in existing cyber model house.

- Promotion tools that can effectively convey detailed specifications and information on optional materials are inadequate.

Post—marketing

stage - Close the model house early. So you can not directly experience the space composition.

- Brand image can be lowered due to unsold when externally publicized.

Table 6. Problems in the pre-sale stage

Problems in the pre-sale stage

Degradation of reliability due to lack of direct transmission of building information

Pre—marketing

stage Difficult to grasp the three—dimensional structure of the space on the image

Image deterioration caused by advertisement of pollution during Internet marketing

Concentration focus on creating atmosphere Reducing the effectiveness of promotion

You can not experience all equilibrium in the capacity constraints of the model house.

When the provided image differs from the actual at consultation Occurrence of complaint

Main—marketing

stage Model house gives crosstalk differently from approved design drawing.

In the case of cyber model house, operation difficulties can be given depending on users.

Lack of export means for external space

It is difficult to obtain detailed information at cyber model house.

The conditions of sale have been changed, and there is a lack of effective promotion tools.

Post—marketing

stage You can not directly experience the model house closed time space structure

Concern about the decline of brand image during external public relations

90 s=zsme|sts) =27 H20A H2S 2019 38
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Table 7. Outline of the questionnaire
Table 8. Importance and priority in stage of sale-marketing
Contents Description
Period October, 2015 ~ December, 2015 Stage Importance Priority
Target Workers in charge of selling apartment in 3 domestic Pre—marketing 0.19 2
9 construction companies Main—marketing 0.75 1
Under 5 years—9 people, over 5 years Post—marketing 0.06 3
Respondent | Career but under 10 years—11 people, Sum ] _
over 10 years—10 people

30 to 39 years old—16 people,

Respondent| ~ Age 40 to 49 years old—14 people

Face to face, sending post and E—mail

Meth ) )
ethod (Total 30 copies, only 23 copies return)

AP oA B, oY B, AR Y A
TR A B A E SR B QU RS B
o 225 2 WA BARE 2AF0R Tk 04
28 Bgsto] BB,

Derivation of problems-priority about selling

PELELE marketing at the stage of selling apartment
LEVEL 1 ‘ Pre-marketing | ‘ Main-marketing | | Post-marketing ‘
Drop of reliability due to Decline of effectiveness Lack of effective
shortage of direct delivery due to creating an promotion-tool because of
atmosphere contract change
Difficulties to figure out T Ghare i D\fﬁcu\t_\es b
stereoscopic structure of [z Sl
model house composition after closure
space on image
of model house
Drop of reliability due to Claims because of Concern about dedline of
inaccurate advertisement difference between images brand image after external
LEVEL 2 on the Internet and actual products advertisement

Difficulties to obtain
detailed information at
cyber model house.

Claims because of

difference between images
and actual products

Difficult manipulation at
the cyber model house

Lack of way to promote
outside space

Fig. 4. The hierarchical structure diagram of the sales marketing
step problem
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Table 9. Importance of problems and priorities in pre-marketing

Stage ltems Importance | Priority
Drop of rehapnny dug to shortage of 0366 5
direct delivery
Pre— Difficulties to figure out stereoscopic
, ) 0.532 1
marketing structure of space on image
Drop of reliability due to inaccurate
) 0.102 3
advertisement on the Internet
Sum - 1 -
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Table 10. Importance of problems and priorities in main-marketing

Stage Iltems Importance | Priority
Decline of effectiveness due to creating 0.066 5
an atmosphere
It is impossible to experience all floor plan 0.347 ]

due to limitation of space in model house

When customers have a consultation,
there are claims because of difference 0.039 6
between images and actual products

Main—
marketing|  Confusion due to difference between 0,022 7

Model house and floor plan

In case of cyber model house, difficult
manipulation can reduce positive effects 0.166 3
of the model house

Lack of way to promote outside space 0.124 4

Hardness to get specific information about

1 22} B4 AT} ghe B2 w2 7 gl BA A
Aol Tt F0E W 9-414:9] ZTH= (Table 12)9F 2,

Table 12. Problems in stage of selling apartment

Stage Problems in step of selling apartment Importance |Priority

It is impossible to experience all floor plan due

to limitation of space in model house 0.260 1

Main

It is hard to get specific informations about

internal materials from cyber model house 0.178 2

Main

In case of cyber model house, difficult
Main | manipulation can reduce positive effects of 0.125 3
the model house

It is difficult to figure out stereoscopic

Pre ) 0.101 4
structure of space on image

Main |There is lack of way to promote outside space 0.093 5

Pre |There is drop of reliability due to direct delivery 0.070 6

Main There is decll.ne of effectiveness due to 0.050 7
creating an atmosphere

Lack of effective promotion—tool because of

Post contract change

0.034 8

When customers have a consultation, there
Main | are claims because of difference between 0.029 9
images and actual products

Difficulties to directly experience space—

Post "
composition after closure of model house

0.020 10

Drop of reliability due to inaccurate

Post advertisement on the Internet

0.019 "

Claims because of difference between

Main : 0.017 12
internal materials from cyber model house 0.237 2 images and actual products
Sum - 1 - Post Concern about decline Of. brand image after 0.006 13
external advertisement
Sum - 1
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Table 11. Importance of problems and priorities in post-marketing

Stage ltems Importance |Priority
Lack of effective promotion-tool
0.568 1
because of contract change
Difficulties to directly experience
Post- e
. space-composition after closure of 0.334 2
marketing
model house
Concern about decline of brand image
. 0.098 3
after external advertisement
Sum - 1 .
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Table 13. Deduction of support-plans about problems and requirements

Problems in step of selling apartment

Support-plan and requirements

— Itis impossible to experience all floor plan due to limitation of space in model house
— Itis hard to get specific informations about internal materials from cyber model house

— It is difficult to figure out stereoscopic structure of space on image

— It is impossible to experience space—composition after closure of model house

+ Virtual reality based on data from BIM 3D modeling
« Zooming/reduction/Rotation function of BIM 3D modeling

— In case of cyber model house, difficult manipulation can reduce positive effects of

the model house

« Interface of motion recognition

— Lack of way to promote outside space of apartment

+ Viewing outside space and prospect simulation based on
virtual reality

« Viewing accommodation of apartment and Zooming/
reduction/ Rotation function

— There is drop of reliability due to direct delivery
— There is decline of effectiveness due to creating an atmosphere

+ Delivery of information such a Kiosk

— Lack of effective promotion—tool because of contract change

— When customers have a consultation, there are claims because of difference between

images and actual products

« Providing precise information about option lists and materials
using data based on BIM modeling
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