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A study of the planning-support using the floor-plan-database

Eiichi Kuwakawa*

1. Computer-Aided-Architectural-Design

1-1. Numerical input system

Today's CAAD  (Computer-Aided-Architectural-Design)
system is mainly used for fair copy and the presentation of a
drawing. And, placement of the rooms is determined by a
numerical input and mouse click in Today's CAAD system. This
is supposed because the prototype of a floor-plan is already
drawn into a user's mind. It can be said that user is performing
the design of a floor-plan. Since the user performed the design of
a floor plan, it can be said that today's CAAD system does not fit
creation of a floor-plan.

1-2. Room-direction input system

In this paper, we propose the CAAD system that outputs a
floor-plan from some input of room direction. We have studied
floor-planning support by the simple input until today
[Reference 1~4]. However, in the previous research, the system
might output the unsuitable-floor-plan. For-example, there was a
problem in “Connection of rooms”, “Balance of room-width and
room-depth”, “Size of room”, etc. In this paper, we solve these
problems and propose the CAAD system that outputs a more
suitable-floor-plan depending to some room input of direction.
1-3. Planning-support using the floor-plan-database

We introduce floor-plan-database, in order to solve problems
mentioned above. In the floor-plan-database, room-placement
and room-connection of the existing-floor-plan are stored up.
Room-placement and room-connection are converted into the
diagram called “minimum-block-plan”, and are stored to the
floor-plan-database. The system works such that the user inputs
some main-room-directions then the system selects minimum-
block-plan that is in agreement with the input. And, the system
places rooms based on the selected minimum-block-plan.

We describe floor-plan-database in chapter2. And we describe
evaluation of the planning-support using the floor-plan-database
in chapter3. Finally, we describe conclusion and future-work in
chapter4.

2. Architectural-floor-plan-database
2-1. Existing-floor-plan to the minimum-block-plan
The outline of the planning-support using the floor-plan-
database is as Fig.1. Chapter 2 is described by dividing into two
stages, a database-stage and an application-stage. In the
database-stage, first, we input room-directions and room-
connections from existing-floor-plans. The method of input
places each room of the existing-floor-plan on the grid of 9x9 as
shown in Fig.2. The place for each room on the grid is decided
from the direction of each room. Next, connection of the rooms
on the existing-floor-plan is input. And an unnecessary grid is

* Nara Institute of Science and Technology.

Katsumasa Watanabe™

453

deleted. Moreover, the area of the room is extended so that
connection of the input rooms may be filled.
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Figure 2: Conversion of an existing-floor-plan
to the minimum-block-plan

2-2. Store of the minimum-block-plan

Next, the minimum-block-plan made in 2-1 is stored to the
floor-plan-database. When storing the minimum-block-plan in a
computer, each room on the minimum-block-pian is divided by
each room-direction. This is shown in the figure on the right-
hand side of Fig.3.
2-3. Selection of the minimum-block-pian

In the application-stage, a user inputs some room-directions.
For-example, in the figure at the upper left of Fig.3, the entrance
is input to the north (n), kitchen is input to the south-west (s.w.)
and living-room is input to the south-east (s.e.). Next, a computer
performs comparison with the room-direction input by the user
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and the room-direction on the minimum-block-plan group
(Center column of Fig.3). The minimum-block-plan selected in
Fig.3 is the minimum-block-plan of the upper row.
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Figure 3: Selection of the minimum-block-plan

2-4. Drawing method of floor-plan
based on selected minimum-block-plan

A room placement order is detected from the minimum-block-
plan chosen in 2-3. Moreover, as each room-size we use the
general-size according to the building size. The size of these
general-rooms was taken from reference [Reference 5](upper
figure in Fig.4). And the rectangle-room with room-size is placed
according to a room-placement-order (lower Fig.4).
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Figure 4: Drawing method of floor-plan based on
selected-minimum-block-plan

3. Evaluation of the planning-support
using the floor-plan-database

3-1. Method of evaluation

Next, we evaluate the planning-support using the floor-plan-
database. First, the method of evaluation inputs the room-
direction and the room connection on the existing-floor-plan
from reference[Reference 6], and creates the minimum-block-
plan. And it observes whether each room-direction and room-
connection on the existing-floor-plan is expressed by the
minimum-block-plan. Second, we create the floor-plan which
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had a size from the minimum-block-plan. And it observes
whether each room-direction and room-connection on the
existing-floor-plan are expressed by the created floor-plan. We
followed 12 floor-plans which consist of 9 rooms in the above
observation, Moreover, and 5 floor-plans which consist of 10
rooms, in order to observe results when there are more rooms.
Fig.5 shows 12 floor-plans which consist of 9 rooms to left-side.
And, 5 floor-plans which consist of 10 rooms are shown in right
side.
3-2. Expression of the minimum-block-plan

First, we observe whether the minimum-block-plan can be
made from the input of each room-direction and room-
connection on the existing-floor-plan. By the floor plan which
consists of 9 rooms, the room direction (from 09-01-xxx-x to 09-
12-xxx-X) , are given [Fig.5]. Then, the room-connection (from
19-01-A01-x) to (09-12-A12-x) are given. The minimum-block-
plan (from 09-01-A01-S to 09-12-A12-S) is output from these
inputs. Although each room-directions of all the minimum-
block-plan are filled, filling room-connection is 7 examples
which have Omark in the lower right, such as (09-01-A01-S).
Second, 5 floor-plans which consist of 10 rooms are observed.
Each room-direction (from 10-01-xxx-x to 10-05-xxx-x) and
room-connection (from 10-01-B01-x to 10-05-B05-x) on the
existing-floor-plans is input. And the minimum-block-plan (from
10-01-B01-S to 10-05-B05-S) are output from these inputs.
Consequently, the minimum-block-plan which fills room-
connection was 5 examples which have Omark in the lower
right, such as (10-01-B01-S).
3-3. Expression of the floor-plan

The system decides general room-size to the minimum-block-
plan gained by 3-2, and makes each floor-plan as output. In the
case of 9 rooms, 12 floor-plans (from 09-01-A01-P to 09-12-
A12-P) were output. Filling room-connection in these was 3
examples which have Omark in the lower right, such as (09-03-
A03-P). Moreover, in the case of 10 rooms, 5 floor-plans (from
10-01-B01-P to 10-05-B05-P) were output. Filling room-
connection in these was 4 examples which have Omark in the
lower right, such as (10-01-B01-P).
3-4. Application of an appearance frequency

Then, we find out general-purpose-room-connection, in order
to raise the rate of room-connection. We describe the making
method of general-purpose-room-connection. In the case of 9
rooms, from 12 room-connections (from 09-01-A01-x to 09-12-
Al12-x), frequency of appearance extracts 7 or more room-
connection, and newly creates the room-connection (A00) [Left
side of Fig.6]. Application of this new-room-connection (A00)
outputs the minimum-block-plan from (09-01-A00-S to 09-12-
A00-S). The minimum-block-plan which fills the new general-
purpose-room-connection (A00) in these minimum-block-plans
was 10 examples which have O mark in the lower right, such as
(09-01-A00-S). And, 12 floor-plans (from 09-01-A00-P to 09-
12-A00-P) were drawn up using the room-connection (A00). The
floor-plan which filled room-connection in these 12 floor-plans
was 9 examples which have O mark in the lower right, such as
(09-01-A00-P) [Fig.5]. In the case of 10 rooms, from 5 room-
connections (from 10-01-B01-x to 10-05-B05-x), frequency of



FIT2004 (38 3 MEHRBFRM I+ —5 L)

9 rooms floor-plan 10 rooms floor-plan

Room-connection Genera!-purpose-room-connect i on| Room-connect ion General-purpose-room-connect i onj
of existing-floor—plan of existing-floor-plan
A 10-xx-xxx-x | xx~xx-B01-x -B0O P,
weochz ot o] D E[]
af;xzz ° o % T [
e i o - %ED %ED
~direction pattern Roon -direction il CED | foom =2
09-01-x0xx I~AZ Size of each room | partere gD Siza of each roon 10-03xcn B31 505 Size of each room | otMeRCios Size of each room
o9-1Z-nx Senmeatton | “itogepian Floor-plan Yiorreation | Mockepian_Floor-plan 10-06-x0cx Yeimvection  bloperpian | Floor vlen Yimotetion _ legieolan | Floor-plen
09-01-xxx~x 09-01-A01-x 09 10-01-801~x 10-01-B01-§| 10-01-B01-P 10-01-800-x 10-01-B00-S; 10-01-800-P
RLIE i3l RLELEL . B iry 2] . - B IO B
AR R (SRR T 8o H R L F
2225 ) wun q "
imREEi TS ey el ZN i s E
& 4 il la 10 r bd |:. _I‘H Il l'.l.ll i, “I;n. L3
n G k . _n B
Mo connect No connect | No comnect

O itw X o) e o) x| fahi febt  X]
09-02-xxx-x 09-02-A02-x 09-02-A02-S| 09-02-A02-P 09-02-A00-x 09-02-A00-S  09-02-A00-P 10-02-xxx-x 10-02-802-x 10-02-802-P 10-02-B00-x 10-02-B00-S| 10-02-800-P
ST 1ol ﬁ ] % T T ]

- ] r & 5 ‘ '
= ) *in| ¢ Juil
S i k 1|
= I | T =i el isaip '
ipwnin) i : sa%: bk e Fe] —
No connect No connect
Q ¢} 0 O tetf X ol fe.hf X
09-08-xxx-x 00-03-A03-x | 09-03-A03-S) 09-03-A03-P 09-03-A00-S_09-03-A00-P 10-03-x0cx 10-03-803x  10-03-B03-S| 10-03-803-P 10-03-800-x  10-03-800-S) 10-03-500-P
B g g ﬁ o [b I EHEEEEW‘ o vk S MF b[e] &
i . . I v A= .
—{t- I m s
A i T @ & @ By are: 2 R L#,—H LA ) Tl
il T ) 7 M= RIII . ===n) "1.- B
Blank-space Ho connect | No connect

o ol o) 0 in center [e) ly.h} | ly.hl. {r.1} X
~04-xxx-X 09-04-A04-x 09-04-A04-S] 09-04-A04-P 09-04-A00-x 09-04-A00-S  09-04-A00-P 10-04-xxx-x 10-04-B04-x 10-04-804-P 10-04-800-x 10-04-800-S| 10-04-B00-P
I & ]E?EE? % | 3 EEE?:E‘; % K . Lx E T l%” Enu } 1] % Y

T . W O . ; HEH | @ . : - > i n- i AR o 'k
g : N | [FH L_|»n : NG @ L_]* . 7 n . g % P
i L IR
3
al No connect - !

o iunl X [o) ol o) o)
09-05-xxx-x. 09-05-R05-x 09-05-A05-S| 09-05-A05-P 09-05-A00-x 09-05-A00-S  09-05-A00-P 10-05-xxx-x 10-05-805-x 10-05-B05-P 10-05-B00-x 10-05-800-P
R .& §x] i;[l !ﬂ :j, li T T vJ lie ki BIIANHA o . . O-hH .uau | ﬂf—ﬂ

1. (s 11 *inf a LA '8 I3 ] ]
I ) : T B ERERR D
: kil T e ot . ? g.n i
H o | n L = h Lt i B | - T N
No cor
I

o o 9 o) o) e
09-06-xxx-x 09-06-A06-x 09-06-A06-S| 09-06-A06-P 09-06-400-x 09-06-A00-P
B ) b 1w X 280 -

T 20 (B el T Plan number (Ww-xx-yyy-z)
mi {rﬂ % " ! ;L r I .
T 4 ww ° Number of rooms
Yo somect, | o o o xx © Number of room-direction pattern
09-07-xxx~x 09-07-A07~x | 09-07-A07-S| 09-07-A0T-P 09-07-400-x | 09-07-A00-S (09-07-AGO-P yyy ! Number of room-connection pattern
THE pias z : Type of plan
i S| || (S: Minimum-block-ptan, P: Floor-plan)
3 .l e e
7 fhetil @ e | A
l(k": :onnect P(Oz.p!acemnt ){glplacuent . R . 2
X X Q Room-initial: Room name (widthx depth) m
09-08-xxa-x 09-08-A08-x | 09-08-A08-S) 09-08-A0G-P 09-08-A00x | 09-08-A00-S 09-08-A00-P
Gzl ne
i 2
H 2}
Hesqz D e . entrance 2x2)m
i - I =/
- =S h : hall (no limit)
o r : reception-room (4x4) m
No t | No t
RS et o 9 W . washroom @x2)m
09-09-xxx-x . 09-09~A:)i>x 09-09-A09-S] 09-09-A09-P :\ k o s A00-P b bathroom 2x2) m:
A el AR I t : toilet @2x1)m
o T 18T R - ﬁ =Y | R : | : living-room Ax3)m
B ey d : dining-room (3x3)m
tﬁ. iomecg( I{: :fnr\ect % Igz ﬁ)omect o k k | tchen (3 X 2) m
09-10-xxx-x 09-10-A10-x 09-10-A10-S| 09-10-A10-P 09-10-A00-x 09-10-A00-S  09-10-A00-P
AT | B @ B | R @
TEEA e (] (T e B[ 10 |
==k = aaaammt n=alp —-rooms case only
1 N | R L} i_;@'{_ ] L
Bilgbe |[& BE b . Hni
1o comeot y . western-style-room (4x4)m
ol it X o fo!
09-11-xxx-x 09-11-At1-x 09-11-A11-5{ 03-1i-A11-P 09-11-A00-x 09-11-A00-§  09-11-A00-P
&F n KERL)
o T k efb
5 il i B
g £ il
11 T{} i
th==t=Ht =2
No t | No t No t
BE R o s
09-12-xxx~x 08-12-A12-x 09-12-A12-8| 09-12-A12-P 09-12-A00-x 09-12-A00-8  09-12-A00-P
3 Firia=a0n | SR B
R 5 —H AR |
SHE- R - g o \gﬂj = R
‘ J )
No connect No connect
QL la.n X O ld.nf X

Figure 5: Result of the minimum-block-plan and the floor-plan
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appearance extracts 3 or more room-connection, and newly
creates the room-connection (B00) [Right side of Fig.6].
Application of this new-room-connection (B00) outputs the
minimum-block-plan (from 10-01-B00-S to 10-05-B00-S). The

minimum-block-plan which fills the new general-purpose-room-

connection (B00) in these minimum-block-plans was 2 examples
which have O mark in the lower right, such as (10-02-B00-S).
And, 5 floor-plans (from 10-01-B00-P to 10-05-B00-P) were
drawn up using the room-connection (B00). The floor-plan
which filled room-connection in these 5 floor-plans was only 1
example which have O mark in the lower right, such as (10-04-
B00-P) [Fig.5].

3-5. Result of application

As results we describe the tendency of the room-connection
when drawing up the minimum-block-plan and a floor-plan using
general-purpose-room-connection.

First, the floor-plan which consists of 9 rooms is described.
‘When room-connection of the existing floor-plan is used, the rate
of achievement of the room connection by the minimum-block-
plan is 7/12. And, by the floor-plan, that is 3/12 of the rates of
achievement. On the other hand, when the general-purpose-
room-connection (A00) is used, the rate of achievement of the
room-connection in the minimum-block-plan is 10/12. And by
the floor-plan, that is 9/12 of the rates of achievement.

Second, the floor-plan which consists of 10 rooms is described.

When room-connection of the existing floor-plan is used, the rate
of achievement of the room—connection by the minimum-block-
plan is 5/5. And, by the floor-plan, that is 4/5 of the rates of
achievement. On the other hand, when the general-purpose-
room-connection BOO is used, the rate of achievement of the
room-connection in the minimum-block-plan is 2/5. And by the
floor-plan, that is 1/5 of the rates of achievement [Fig.7].
Although general-purpose room connection is effective for the
floor plan of 9 rooms, it is not effective for the floor-plan of ten
rooms. This means, when one room is increased, it turns out that
room-connection is varied.
3-6. Efficiency of the minimum-block-plan
Accordingly, if the number of rooms increases, it will be hard to
create  general-purpose-room-connection. Therefore, it is
effective to create the minimum-block-plan of a room-direction
and room-connection in the existing-floor-plan, and to newly
draw up a floor-plan using these minimum-block-plan.

4. Conclusion

In this paper, we proposed the system that creates the sketch
used in the stage before input a drawing into the conventional
CAAD system. The sketch (Floor-plan) is created in a user input
some room-directions. In order to draw up a floor-plan from such
inputs, we introduced the floor-plan-database. Multiple
minimum-block-plans are stored in the floor-plan-database, and
the minimum-block-plan that agrees with a user’s is selected.
And the selected minimum-block-plan is used as a base, and a
floor-plan is drawn up. In order to show the efficiency of this
method, we used the minimum-block-plan and drew up some
floor-plans. When a floor-plan with more rooms is drawn up
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from a result, the necessity for minimum-block-plan of many
existing design examples became clear.
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