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An Interior Layout Support System

with Interactive Evolutionary Computation Using Evaluation Agents

YUSUKE BAMBA,t JUNJI KOTANI#2 and MASAFUMI HAGIWARA

In this paper, we propose an interior layout support system using interactive evolutionary
computation. The conventional system is only concerned with layouts of a room, and is not
concerned with a usability of layouts. In the proposed system, layouts are evaluated using
newly proposed evalution agents which bahave as virtual residents. As a result, a usefulness
value can be calculated as an estimated usability for each layout. The proposed system has
the interface to show layouts in a 3-D virtual reality space. The system evolutionarily gen-
erates layouts according to two factors: user’s evalutation and usefulness values. Evaluation
agents move and work virtually in the layouts. As the result of these activities, the system
can estimate feature values such as a quantity of noise, a degree of passage jam and so on for
each layout. In addition, the system calculates a usefulness value of each layout from these
feature values. Since the user can observe not only layouts but also behaviors of evaluation
agents, he/she can imagine the usage of layouts easily. Results of experiments show that the
layouts that meet the user’s demand are obtained.

Nov. 2005

1. 0odoano

goboooooooooooooooooobooDo
gooooboooooooooooooooooooon
goooboobooooooooooooooooon
goooboboooooooboobooooboooooo
gooooooobol1oboboocoooboooooooo
gooobooooooooooooboooboooooo

fO000oo0ooooog

Faculty of Science and Technology, Keio University
Y 0ooooooooon

Presently with CANON Inc.

2804

000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0Oo0ooooooY?00000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0ooooo0

00000000000000000000000
090000000000 000ooononoonn
000000000000000000000000



Vol. 46 No. 11

000000000000000000000000
000000000000000000000000
000000000000000000000000
00007 0000000000000000000
0000000 if—then 000D0O0O0000DOOO
0000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000 ooooo®'Y9gooooo
000000000000000000000000
000000000000000000000000
0000000000000000
00000000000000000000000

gooobooooobooooboooboobooooDo

000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000o*Yooooon
00000000O000000O00ooo*?oooo
ooo'¥ooooooooooooo'™'®oooo
00000000D0000000000000000
000000000000000000000000
000000000000000000D000000
000000000000000000000000
000000D000000000000
00000000 14)00000000000 15)
00000000D00D00000000000000
000000D0000D00000000000000
0000000000000 00000000000
000000D00D00D00000000000000
000000000000000000000000
000000000000000000000000
000000D000000000000
00000000000 000D000000000
000000000000000000000000
0000000000 00000000000000
000000D00D00D00000000000000
000000000000000000000000
000000000000000D000000000
000000000000000000000000
000000000000 00000000000
00020000000000000000000
0000000000000000000 30000
00400000000

oooooooooobooboooooooooboOobooOoooooooOobobooooo 2805

| Make initial layouts |
!

| Calculate useful value |

Good layout
obtained ?

no

| Genetic operation |
[
01 0DO00DOooo
Fig.1 Flow of proposed system.
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Fig.2 Interface.
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Fig.3 An example of coding.
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Table 1 Subrules.
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Fig.4 Example of an agent’s behaviors.
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Table 2 The use of the room.
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Table 3 Parameters about genetic manipulation.
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Table 4 Parameters used in the experiments (Fig.5).

o (a) (b) () (d)
SR 80 10 14016 406 1
000000 | 000 (8010) | OO0 (14016) 000 (406) ooo (1)

(0o) oooo (1) oooo (1) oooo oo (1)
oooo (1) oooo (1) oooo (1) oooo (1)
0ooo (002) | DOOO (002) oooo (002) oooo (o01)

0oo (1) ooo (1) ooo (1) ooo (1)

oooo (1) oooo (1) oooo (1) ooo (1)

ooooo oooo oooo SEEEEREEE 10000

gooooboooooooooboooooobooo
gbooobooooobooooboooboobooboooDo
gooobooooooooboboooooooooo
0000000000000 U0O0O0OOoUo 5(a)
gooooooooboboooooooooo 1000
gooooooooooooobooooooooooo
gobooooboooooocoooooooo

O05(M) 000000000 16000000000
gooooboooooobooooooocoooooo
gooobooooobooooooobooooonDo
O5(M)00000000DO0O0OO0O0ODOUOOODO
gooooooooooooooboooonoooo
goboooooooo

O05(c)00000000DO0 400 SOHOOODO
goooooooooooooobobooooooo
00000000 5(c)000000DO0O0ODOO 10
gobooooboooooooooooooo
O05(d00000000000O0DO0O0ODOOOD
o0 looooooooooboboboOob0obooooao
gooobooooooooooboooooooooo
goooboooooooooocoooooboooboooo
gooooboooooool1oooooooooobooon
goooboooooooooooboooooooo
000000000000 s(dUoooooooo
gooobooooooooooooobooboooooo

gbooooooooooo
goboooooooooooobooooooooo
gob04000000000000O0O0O0CCOOO
gobooOoooooooooocoooooooboooo
gooooooooooooobooo
3.22 0O00000OO0ODOOOODO
gooooooooooobooocoooooooon
gbobooooooooboooooooooooood
gboooboooooobooboooooboooooobooo
gbobooOo0oodoo 2000000000000000
gobooooooooboooooooooooboooo
o0OomobOnoodmoooooooonood
o0 s00dooooooooooooooonooon
goooooooooboooooooooobonbo
gooooooooboooooooboooboooboonoo
gooooooooooobooobo0ooooobooDoboo
gbobooooooomooooomooooooo
omoooomooooooooo sOoboooo
gobooooooooooooboooooooooo
ooooooooo0OeDOOOOOOOOOOO 7O
gboooooboooooocoooo
oobooooooooooooooooooooo
gobooooooooooocoooooobooooo
gooooob0 ¢+0o0oooo0oobo sbOb00DO
000030000000000009%Y%00000



Vol. 46 No. 11

[%] 100
80

B ooz
HRE

60

40
B B<tn

20

0

FHiiT—>z Y FHBT— Ml
06 OD000000O0DODODOOOOOOOOOOO
Fig.6 Comparison of degree of satisfaction by evaluation

agent’s existence.
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Table 5 Comparison of degree of satisfaction,average nec-
essary time and generation number by evaluation

agent’s existence.
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Table 6 Degree of satisfaction to the obtained layout.
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Fig.8 The transition of average fitness.
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Fig.9 Verification of the effects on a support system.
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