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A Study on improvements for Floor Plan Generation Algorithm
Based on Spatial Growth

Growth starting point, corridor growth direction and loosen growth rule
OMakoto INOUE*! Megumu HIRAMOTO**

Keywords : architectural planning, evolutionary computing, evolutionary multi-objective optimization.

Summary

There are various methods of architectural floor planning using evolutionary computation ever. We propose three
improvements for floor plan generation part of our method using an evolutionary multi-objective optimization. The
purposes of this study is that, in the deployment plan of the room and create a wider variety of floor plans, to
illustrate how to create a better floor plan for the evaluation some items.

Floor generation algorithm of the conventional method is as follows. First, growth starting point of each room is
placed at random in the cell of m by n. Next, the grown vertically and horizontally adjacent cells, its starting point is
grown angularly thereafter. Each room grows in order. Each room continue to grow until it is no longer able to grow
there are other rooms in the growth direction.

Our proposal methods are D specifying the growth starting points, @ restriction of the corridor growth
direction and @ loosen growth restriction of rooms. In addition, @ + @ + @ which contain all of the three
improvement proposals is also experimented.

Experimental conditions are as follows. A cell of Im by 1m is smallest unit; dwelling unit area is 84 square meters
of 12m x 7m; generating rooms are a living room, a kitchen, three bedrooms, a water area and a corridor. Objective
1 is the floor plan area, objective 2 is room floor shape, objective 3 is circulation and objective 4 is sun lighting.
Multi-objective genetic algorithm is used as evolutionary multi-objective optimization. The settings are 50 samples,
50 generations, 21 individuals, roulette wheel selection, mutation rate 1%, crossing rate 100% and uniform cross
method.

Experiments obtained fitness values of each generation of four objectives. 50 attempts average of the fitness value
of up to the 50th generation were drawn as plots. Some floor plans were extracted as examples created from the
floor plan of each condition. Significant differences, between the previous method and proposal methods D, @),
@ or @ + @ + @, were tested by sign test each five generation up to the 50th generation for each objective.

Proposal method (D improves objective 1 floor area and objective 2 room floor shape, and generates the floor
plan is relatively less clearance and no window room. Proposal method @ improves objective 3 circulation and
generates the floor plans is relatively improved corridor shape. Proposal method 3 improves objective 3
circulation and generates the floor plans has which various room shapes. Proposal method @ + @ + ©
improves objective 3 circulation and generates the floor plans to improve the problems.

*1 Assoc. Prof., Department of Civil and Environmental Engineering, Akita National College of Technology, Dr. Eng.
*2  Student, Department of Architecture and Civil Engineering, Toyohashi University of Technology
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