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Abstract: Architectural generative design has gained an overwhelming contemporary popularity when it comes to the 
digital architecture research. This paper proposes a model which mimics the growth of plants. Take the growth of a plant 
for example, branches grow before leaves. Similarly, the inward streamlines initiated from various entrances and exits 
within the boundaries of individual building are like branches, so are the functional areas to leaves. With the help of this 
idea, a growth model framework based on flat column grid cellular automata has been established which develops organic 
integration between CA model, site column grid and spatial database model. This model not only simulates the expansion 
of architectural space, but also reflects the building spatial variation of internal structure. It is a space-time dynamic model 
with basic features of complex systems and has great practical reference value for architects to understand the evolution 
process of architectural space. To help designers improve the efficiency of project decision, this paper uses genetic algo-
rithm to obtain the positioning of function area, so as to effectively simulate the thought process of a successful architect. 
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1. INTRODUCTION 

Cellular automata (Cellular Automaton), referred to as 
CA, has been widely applied in social, economic, military 
and scientific fields ever since its existence, as it can be used 
to study various common phenomena, such as communica-
tion, messaging, calculation, structure growth [1], replica-
tion, competition and evolution. As a discrete dynamical 
system regarding both time and space, spreading each regu-
lar grid Cellular (Cell) takes finite discrete state, followed by 
the same rules of action and is determined in accordance 
with the local rules for synchronous update, since a large 
number of simple cellular interactions constitute the evolu-
tion of dynamic systems. Its dynamic behavior can be cate-
gorized into four types: 
(1) Smooth type: from any initial state, after a certain peri-

od of running, every cellular remains in a fixed state 
and does not change with time. 

(2) Cyclical type: after a certain time of operation, cellular 
space tends to have a series of simple periodic struc-
ture. 

(3) Chaos type: after a certain period of running, cellular 
automata exhibits chaotic aperiodic behavior and mani-
fests itself in fractal dimension features. 

(4) Complex type: partial chaos, some of which will con-
tinue to spread.  

In geographical [2], urban [3], and architectural [4] stud-
ies, CA can be simulated on the temporal and spatial varia-
tion. In terms of simulation object, CA simulation requires  
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different resolution raging from earth to rooms inside a 
building. Individual building can be divided into functional 
areas, whereas functional areas are consisted of different 
rooms. On the other hand, individual building can be seen as 
a “cellular” after division, which is the scope of site analysis. 
If a site is a construction project, it can be seen as a “cellu-
lar” of urban functional area, which is the scope of urbanol-
ogy. Furthermore, urban can be seen as a “cellular” of func-
tional area in certain regions, so are regions to the country as 
a whole on a larger scale, which is the scope of geographical 
analysis. In summary, all these resolution objects can be 
used to simulate the evolution process dynamically using 
CA. 

2. CONCEPT OF COLUMN GRID CELLULAR AU-
TOMATA 

The way this article explores ‘Cellular is unique’, which 
is proposed for building growth models [5]. In a venue such 
as a factory or residential area, whenever it requires several 
construction phases, it involves scheme design of individual 
buildings. Scheme design can be further divided into two 
stages, including design of functional areas and arrangement 
design of rooms within the functional zones [6]. As is shown 
in Fig. (1), on the basis of same functionality bubble condi-
tion, due to differences in design ideas, it results in a four 
function modeling [7]. Connection points between functional 
areas include two cases: one is a corridor, the other is con-
nected to each other with at least one column spacing. If 
functional areas are connected with corridors, then they will 
look like "octopus", under which condition there would be at 
least hundreds of function modeling that meet the functional 
condition of the bubble function modeling plans. In fact, the 
merits of a design can be determined at the functional model-
ing stage. The next stage is to arrange rooms within the func-
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tional districts, and the main task of this phase is to specify 
the traffic line position in the functional area, and then com-
bine the rooms together using streamlines. 
 

 
Fig. (1). Four different functional modeling SketchUp. 
 

Currently, most buildings are built using frame structure. 
As a result, the cellular grid can be seen as regular column 
grid, which is a discrete architecture space and each cellular 
is a space surrounded by four frame columns. 

For individual building generation, the proposed model 
mimics the growth of plants. From within the boundaries of 
different building entrances, inward birth transit transport 
"energy" --- personnel and material (flow lines), transit 
thickness of a column spacing, as plant grows before long 
branches, and then long leaves, this transit is a branch, and 
functional area is the leaves. As a matter of fact, this transit 
is a major transportation channel within a single building, 
and is also produced according to the conditions generated 
by the bubble chart. It is a criteria that must be met, which 
does not explicitly requires the evacuation of transit in the 
function bubble chart. Otherwise under an implied condition, 
if mathematical descriptions were generated, the evacuation 
distance conditions must be listed. 

Considering the growth of entrances and exit conditions 
will simplify functional areas, access is limited to conditions 
of each functional area. Except for cellular number, bounda-
ries and function code restrictions, conditions of flow lines 
are key conditions, which essentially are entrances or Out-
reach conditions. Each functional area has at least one exter-
nal connection port, and has three external connection ports 
on average, some of which are evacuation routes, and are 
closed under normal conditions. So, the streamline simula-
tion should consist of both normal flow line and emergency 
flow line, where the evacuation channel is enabled only if 
emergencies happen. Normally, each functional area is set up 
with at least one vertical transportation space, which is 
shown in the form of stairs, elevators, escalators and ramps. 

Functional modeling phase is essentially the aggression 
of functional area cellular in the building boundaries, which 
then moves according to the conditions of outreach, accom-
panied by mutual position adjustment. The adjustment pro-
cess must meet the lighting conditions, movement, and other 
internal and external conditions, which are given implicitly 
in the outreach conditions. At room arrangement design 
stage, cellular level degrade from the size of the column to 
grid 300mm size, whereas columns, room and window size 
are generally multiples of the basic modulus. One column 
can be refined as the cellular network of hundreds of basic 
cellular, whose exact size fits human scale precisely, and 
therefore it can use human agent simulation for construction. 

There is no doubt that branches of traffic lines [8] are the 
central region of functional areas which means they are the 
most important areas, and it is  similar to the reason why 
urban cities appear prosperous in traffic arteries intersections 
(land road and waterway) geographically. So the growth of 
functional areas and transit meet fractal growth characteris-
tics, while the fractal is the geometric description language 
of the space we live in. Transform flat transit lines grow into 
program modules, and they can be used in different resolu-
tions of the growth environment etc. [9-11]. 

This paper discusses the growing functional modeling ar-
ea, which follows several principles: 
(1)  Central principle: the center is the intersection of the 

transit lines, which manifest as hall inside the building, 
the active area around the center, and the focus of the 
functional areas should be put within the hall in pro-
gram calculation.  

(2)   Symmetry principle: Ribbon shape symmetry, or axis of 
symmetry, or center of symmetry. 

(3)   Lighting principles: a relatively short ribbon edge with 
no more than 3 column spacing. 

(4)   Collision detection principle: each step should be car-
ried out to detect whether they encounter other func-
tional areas. 

(5)   Coding principles: generate functional areas according 
to the coding sequence. 

3. FLAT RIBBON GROWTH MODEL FRAMEWORK 

The growth model consists of three parts, namely three 
levels. The first part is the ribbon type level; the second part 
is the flow line level; the third part is the control influential 
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factor level under upper ribbon resolution. They combine 
with each other through cellular structure of column grid 
level resolution. 

The first type is the core part of the functional areas of 
the model, which is based on a CA model of different func-
tional areas, not including cellular flow line. Interactions and 
dynamics of the different functional areas of the building 
resulted in dynamic growth [12] modeling. When the func-
tional area unit determines its behaviors on the basis of adja-
cent functional area structures, its rules of conduct are also 
affected by the next two levels at the same time. 

The second portion is shunt line level and has double 
characteristics: on the one hand, by its reachability index 
obtained as the above-mentioned factors and control factors 
of the functional units change, it controls cellular behavior; 
on the other hand, it can also be a dynamic CA model and 
simulate evolving transportation network, then functional 
areas serve as factors affecting the flow lines and control 
layer. Therefore, the growth models are coupled complex 
interactions CA model of the streamline and functional mod-
els. 

The third part of the factors affecting the level of control 
is the level of GIS spatial regions with different characteris-
tics. As external growth model building environment, it in-
fluences and controls the behavior of the above functions 
and streamline units. Influential factors include the regulato-
ry detailed planning of venue, landscaping, water, noise and 
so on. In consideration of model performance and other as-
pects of the model utilities, there is only one GIS integrated 
control layer. The control layer has two forms: one can be 
used for the results of spatial analysis using spatial duplica-
tion of several control factors level, when the control level 
reflects the suitability of buildings and is a static level. An-
other form can be a dynamic prediction model based on the 
venue. CA model of the above two parts operates synchro-
nously and interacts with each of the other architectural 
planning indicators deriving from building organic growth 
model based the venue model. And, the correlation between 
these indicators function and flow lines, adjusts the rules of 
conduct parameters of column grid CA model, whether to 
restrict or promote the growth of certain types of functions, 
or control operation of the site column grid CA model from 
the aspect of venue level. 

Through there are three parts under this unified frame-
work, building organic growth model will be integrated with 
the site model and spatial database column grid CA model, 
making the building organic growth model more than just a 
column grid CA model, but as an integrated model of col-
umn grid venue, which greatly improves the usefulness of 
the model. 

4. BUILDING FLAT RIBBON GROWTH MODEL 
CHARACTERISTICS 

In this paper, building growth models extend the tradi-
tional cellular automata model in many ways. 

First, the construction growth model is an object-oriented 
cellular automaton model. In the traditional model of cellular 
automata, cellular state has only one discrete value, which is 
apparently unable to meet the needs of architectural space. 

Section III discusses the expansion theory of extend cellular 
from a single state variable space to physical objects in space, 
in the model structure, the use of the concept of agent, sort 
functional areas and flow lines into different space entity clas-
ses, giving it different state variables and rules of conduct. 

Second, the construction growth model is a stochastic 
cellular automata model. In the model, the transition rules 
are controlled by the probability function, which are ran-
dom processes based on probability and make extensive 
uses of Monte Carlo methods. By using a series of random 
numbers to express a probability distribution, in essence, of 
a class through the relevant random variables or random 
sampling process to solve complex random phenomena. 
The basic idea is to give the quantitative description of 
complex stochastic systems so as to solve certain mathe-
matical problems identified, which requires to artificially 
construct a system that corresponds to the original, but is 
not directly related to the probability of the process system, 
using a large number of random statistical phenomenon 
brought by this system to describe, and simulate the real 
system behavior and the law. 

Third, the growth model is a different building configura-
tions cellular automaton model. Different configurations of 
cellular automata models are those whose rules change over 
time or space. For construction growth model, on the one 
hand, due to the introduction of the control factor model as 
the external environment of cellular changes, rules of con-
duct of each cell varies because of their different external 
environment. On the other hand, construction growth model 
uses an object-oriented approach for cellular classified pack-
age. Therefore, not only different cellular have different cel-
lular neighbors and conversion rules, but also as a space unit, 
it may perform different development rules at different de-
velopment stage due to different production time. From this 
aspect, the growth model is a different building configura-
tions cellular automaton model, which has far-reaching 
meaning for generating real buildings. 

Fourth, the building growth model is still a peculiar link-
age of two special CA models. Section III discusses the 
model framework, the functional layer and the layer flow 
lines are a cellular automaton model, but the two are not in-
dependent, under unified spatial reference system, functional 
and streamline layers interact and interrelate with each other, 
constituting a particular compound of this building growth 
model. 

Fifth, the building growth model is a model for adaptive 
computing. Construction growth model calculates the appro-
priate initial column spacing according to model adaptive 
input of room size. Column grid form a cellular automata 
grid within the building line, whose outer boundary of the 
initial cellular grids is set up by the building line. According 
to the initial approximate location of the entrance at the outer 
boundary of the flow line given by the streamline level, 
functional area in column formation generates online adap-
tive sideline single architecture. According to the summary 
of the model functional room area, the number of cellular 
adaptation is used to calculate the various functional areas, 
and describe the function of the bubble chart on the cellular 
level functions performed. Module calculates the cellular 
amount of each functional area regarding the functional area 
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size of rooms, whereas description of functional bubble chart 
is conducted at the level of functional cellular layer. 

Sixth, site control cellular levels constitute the urban and 
rural growth space model. Venue resembles soil and growth 
environment of plants, which provides water, fertilizer, sun-
shine, growing space. Road construction near the boundaries 
is alike the nutrients around the roots of plants and seeds are 
sowed at the intersection of the ribbon streamlines. Roots 
will extend to the entrances and exits in the adjacent sur-
roundings and various entrances and exits connect different 
functional areas, which itself is a grown tree. Entire single 
building is a small wood, the city's buildings communities 
are an analogy to the reinforced concrete forest. Cellular at 
the site control level is obtained from the GIS raster data 
conversion, whose encoding properties are given in the site 
design results. Meanwhile, the establishment of urban and 
rural space relies on the cellular growth model of venue lev-
el. 

5. STREAMLINE NETWORK LEVEL 

Although the function of the bubble chart shows the flow 
line connection relationship between functional areas, the 
initial growth location of cellular in functional areas remains 
to be determined. This paper sets this position at the nodes of 
the flow line network level, mainly streamline intersections 
in functional areas, and optimizes its location with adoption 
of inherit algorithm. GA chromosome means an entity with 
individual characteristics, where the most simple column 
grid coordinates will be built within the boundaries of func-
tional areas, the decimal number of southwest corner of the 
column grid unit is 0101, the first two’s direction is West to 
East, the latter is South to North direction. And then trans-
form each node column grid coordinates in decimal into bi-
nary coordinates, such as the conversion of 0101 into 000 
001 000 001 0101, which constitutes a string of 0’s and 1’s 
chain whose length is 12. All individuals at the intersections 
of flow lines in functional areas constitute the initial popula-
tion where there are four types of nodes. The first is the in-
tersection of the main traffic flow lines between functional 
areas; the second is the intersection of tandem mainstream 
line and tributary lines (evacuation routes) in functional are-
as; and the third is the streamline interchange of the inside 
and outside functional areas, that is the entrances and exits. 
The fourth is the connection nodes intra functional areas. 
The first two nodes are called core nodes in functional areas, 
where only one has core node, and the latter two are called 
outreach node ribbon. The third node is taken as the core 
node architecture with vertical boundary point, and the 
fourth node temporarily takes the midpoint of the two core 
nodes. 

The information on the relationship between the core 
network node streamline messaging bubble chart is shown in 
the connection matrix C. Between each element a node pair 
represents whether have or lack a connection. Thus, accord-
ing to whether there is a direct connection between the node 
m and node n, gives 0 or 1, i.e. Cmn = 1 or 0. With the matrix 
C and the initial population, traffic information with shortest 
distance between each pair of nodes streamline core network 
can be calculated; this information indicates the distance of 
matrix P. Traffic between the nodes of each element Pmn 

represents cellular network through which the number of 
columns pass. 

Building space meet the individual spatial behavior of 
people using the building, i.e. using the human colony for 
construction activities forms specific actions flow line. Spa-
tial behavior of individuals, who are building on their own 
social and economic use of physical characteristics (such as 
requirements, values, feelings, premonition) and specific 
behaviors as perceived by the external environmental factors 
generated by the interaction of these external factors with the 
network level, controls the factors affecting the flow line 
level. Individuals have impressions on the environment 
through the value system, then they make space action deci-
sions. 

Take Fig. (1) as an example; the building is a nursery 
home, which has 10 zones in total including: service area, 
disability conservation units and daily care areas, semi-
deactivation conservation units and daily care areas, man-
agement offices, health regions, ambulance and hospice area, 
communication center, cultural and entertainment area, 
kitchen area, and laundry area. And each zone can be de-
composed for the specific use of the room (excluding traffic 
space and health auxiliary space). The hospital has a total of 
166 available rooms of 60 categories, which can accommo-
date 80 elder people, 20 for health care, 10 for the manage-
ment office staff, 10 for logistics personnel, permanent en-
dowment of this building is 120 with regular visits of 5 peo-
ple, with 125 people in total. Dividing from identities, there 
are17 categories in total: self-care model for the elderly, el-
der people who lost self-care ability, dean of nursing home, 
office director, employees, physicians, nurses, logistics di-
rector, store clerks, cooks, kitchen staff, cleaning staff, laun-
dry staff and visitors. Involved flow lines are listed as fol-
lows: 

Registration flow line: Check in----- ---- health assess-
ment, flat and vertical transportation ---- curing unit (disabil-
ity, semi-disability area); Activity Stream Line: ---- conser-
vation unit level, vertical transportation ---- communication 
hall, entertainment, multi-purpose hall, rehabilitation, coun-
seling (choose one from multiple choices); Medical flow 
line: ---- conservation unit level, vertical transportation ---- 
health regions, special infectious disease isolation; Dying 
flow lines: conservation unit designed Gallery ---- ---- ---- 
ambulance ---- Hospice ---- taking out by families. 

Management of office streamlines: Open office foyer ---- 
---- Check in ---- Serve at Service Area; Open office foyer ---
- ---- ---- Office training, jobs data; Open office foyer ---- ---- 
---- Office Services (conservation units, health care, public 
events, logistics); Office foyer ---- ---- administrative office 
punch; Office foyer punch ---- ---- ---- Social Work area of 
vertical transportation Counseling; Office foyer ---- ---- 
punch training room, maintenance unit, multi-purpose hall, 
psychological counseling content Health care personnel flow 
lines: The main entrance corridor ---- ----- area of the de-
partment of health posts ----- Health district level, vertical 
transportation ---- conservation areas domiciliary observation 
unit; Health Care District ---- ---- training or multi-purpose 
hall or district department of health, health-related content; 
Health Care District ---- Check the service area to assess post 
Staff dining, rest flow lines: Office, healthcare, conservation 
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unit, kitchen laundry room of transport ----- -------- restaurant 
workers; Each unit ---- levels, vertical transportation office 
foyer ----- ----- leave from work. 

Dinner uniform associated flow lines: waiter: Kitchen, 
pantry, laundry room spouts ------ ------ wagons corridor 
conservation unit specially prepared meals twice ------ ----- 
unit or nursing station traffic - - each bedroom. Recycling 
flow lines and vice versa. 

Internal kitchen flow lines: Waiter flow line: hall pro-
cessing ---- ---- ---- receipt pantry ----- catering, maintenance 
unit; Streamline kitchen staff: entrance hall ---- ---- dressing 
and processing jobs. 

Laundry flow lines: Waiter flow line: Laundry ---- ---- 
accept payment; Laundry man flow line: Entrance ---- laun-
dry room 

Elder visitors flow line: registration service at the en-
trance---- corridor ----- ----- conservation unit bedroom ----- 
family room. 

Waste handling streamline: Conservation bedroom ----- -
---- wash dirty ----- laundry room or scrapped. We use the 
above construction and streamline information flow line for 
room arrangement design phase analysis. At the flat analysis 
phase of functional area, we need to combine and simplify it 
according to functional areas in order to make use of dis-
tance matrix P for calculation. 

Define  dij, vij, fij, as Cellular access number, the speed 
factor, frequency factor of the index of the i-net humanoid j-
th flow line, and the mastery efficiency of architecture 
streamlines is: 

  
(1)

 
The unit of the speed factor is , the value equals to the 

speed of group of people i pass flow rate of the j-th line, the 
frequency factor for the i-th class pass average number of 
people per day in the j-flow line. Set building perimeter 
boundaries as Lmax，Let 

 (2) 

Computing certain functional area, the core node to node 
length and outreach for si, functional area of approximately A，

 To limit the scope of the suitability of the area for 
the membership function can be expressed as: 

  

  (3) 

  

Transfer the restricted area size into the penalty function 
involved in fitness value calculation, set the number of func-
tional areas, and obtain the final value. 

  
(4)

 

Set p
t

 and p
c

as weight and the fitness value respec-
tively, calculated according to the genetic algorithm to obtain 
satisfactory core node coordinates, which is the starting point 
for the growth of functional areas. 

6. CONTROL FACTORS LEVEL 

In terms of location choice of functional areas, various 
factors which influence its growth can be summarized in 
force [13]. Functional areas can only grow toward the path 
with the least resistance or the biggest attraction to the gravi-
ty and restriction is a result of joint influence of various fac-
tors. But under different circumstances, some ribbon Growth 
factors have a large space force, and some space for the 
growth of the force is generated by a small spatial factors. 

According to the principles of physics in action force, in 
every functional area location of choice, the ribbon growth 
factors influencing the formation of the force are divided 
into functional areas gravitational growth, ribbon growth 
resistance, and ribbon growth friction. Ribbon growth role of 
choice depends on the behavior of the various forces and the 
size of all the space. Among them, the growth of gravity is 
favorable for constructing growth factors, and growth re-
sistance is favorable for building growth unfavorable factors, 
which are formed by the external environment. Some of the 
control elements of the gravity are grown within the cell col-
umn grid within a certain range of their produce, such as 
convenient transportation, good environment, complete in-
frastructure, agglomeration economies etc., while some other 
control elements within its column grid around a range of 
unit generate growth resistance [14], such as a variety of 
sources. Friction is a function of the growth characteristics of 
the decision of the district itself, mainly referring to the col-
umn grid cell growth needed to reach across the threshold. 
As long as this threshold is crossed, it will eliminate the neg-
ative factors. 

In this paper, the force is used to quantify spatial fuzzy 
mathematics requirements for controlling attribute infor-
mation layer count quantitative processing, such as conver-
sion of value to the corresponding level, column cellular 
network on different functional areas etc. According to the 
strength of demand of growth plan given the appropriate 
buffer range, plus stacking it with the control of the buffer 
range for controlling information layer for mass property 
calculations and statistics, since the control layer of raster 
elements, counts the number of the grid cells in a buffer 
zone.  

Here, Fi represents the i-th control layer properties of 
functional units calculating result information, i.e., 

 F
i
=

N
j
! p

j

j=1

m

"

m
 (5) 

which, Nj is the control layer attribute values for different 
elements of the grid; p

j
 is the area ratio for the elements of 

 

m

s
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the grid in the buffer zone occupied by the value range; m is 
the number of different types of elements of the grid. 

Set membership function  

f
i
=
N
max

! F
i

N
max

! N
min

  (6) 

where, N
max

and N
min

are respectively the maximum 
and minimum amount of calculation attribute values. 

7. COLUMN GRID UNIT RULES OF CONDUCT 

The column grid cell behavior uses the collection process 
denoted by the symbol: 

B
l

t
= E

l
,N

l
,T
l
,F
lk
,N

k
,T
k
,C

k
,K

l{ }  (7) 

where, 

B
l

t ---from time t to t + 1, l is the location column grid 
cell behavior, that is to maintain the cellular functional area 
to which it now belongs, or converted into units of another 
functional area it belongs, or by conversion of open space 
into a functional unit, or converted into an open space, which 
includes the following course of action in a series of actions 
and processes; 
E
l
 ---energy value of units is determined, it is desirable, 

"Youth", "middle", "elderly" a state in the middle of the 
three; 
N
l
 ---check ribbon around the adjacent unit cell config-

uration, determine the behavior of functional units in accord-
ance with the neighboring conditions; 
T
l
 --- traffic flow lines around the condition check at 

layer l to determine whether the development of conditions 
are met; 

F
lk

 ---generate new functional unit location and function 
of the process type of method, k represents the positional 
newborn functional unit; 
N
k

 ---express check newborn adjacent functional unit 
configuration, determine whether the survival conditions are 
met; 
T
k

 ---express check traffic conditions around the new-
born at the functional unit k , determine whether the survival 
conditions are met; 
C
k

 --- check the control factor represents the functional 
unit k layer at the newborn, to determine whether the surviv-
al conditions are met; 

K
l
 ---indicates at time t, the model for the construction 

of the overall growth rate of the control. 
The above process can be broadly grouped into four key 

steps. 
(1)  Determining the functional unit energy value 

In the construction growth model, give Ribbon Agent 
with vital signs and divide it into three stages of "growth", 
"mature", "evolution", and in terms of column grid unit, 
based on its location, each unit is divided into "Youth", 

"middle-aged "," old " stages. Thus at some time, all the col-
umn grid unit may be divided into three types corresponding 
to the different types of units produced along different be-
havior rules. 

 B t( ) = Bi t( )+ Bm t( )+ Bd t( )   (8) 

B
i (t)  on behalf of the youth column grid unit; its ener-

gy value is maximum. It can not only continue to exist in the 
next moment, but also it has a strong development capacity, 
that is the potential to generate new functional units at its 
periphery; 
B
m(t)  on behalf of middle column grid unit, which has 

low energy value, and does not have the ability to develop 
and thus maintains the existing state at the following mo-
ments; 
B
d (t)  on behalf of the elderly column grid unit, whose 

functional units are at the edge of life, and doesn’t have de-
velopmental potential and is going to be perished and vacant 
next moment. 

Defining energy value characteristics of functional units 
has a practical meaning. Whatever the functional units are in 
the new emerging period, its surroundings development is 
boomed. 
(2)  Check the condition of the definition and the adjacent 

situation 
Neighbor is one of the most important concept regarding 

cellular automata mode. In building all growth models, we 
adopt extended Moore neighbor type, which is one of the 
most common types of neighbors. It is based on the Quartet 
for the two-dimensional mesh generation architecture plane 
models, such as the radius of a given neighborhood r = 1, 
then the neighbor set for the previous cellular centered 3 x 3 
squares. 

In the construction growth model, any cellular behavior 
is affected by the state of eight neighbor surroundings. Take 
whether a certain comprehensive index is qualified in the 
neighbor community into consideration, and neglect specific 
space combination of unit neighbors. 
(3)  Produce new functional unit 

When the value of a functional unit equals to youth, as 
well as qualifies neighbors and smooth flow lines, it can 
generate a new subunit with similar function of parent units 
as a parent unit. 
(4)  Supervision and control of living conditions of new 

functional units 
After the location and type of neonatal unit are deter-

mined, we also need to go through a series of checks in order 
to finalize the process of birth of newborn unit. As long as 
any of the conditions is not met, the entire process fails. Spe-
cifically, the newborn unit also goes through check for five 
aspects. 
(a)  Check whether the newborn unit is occupied. Neonatal 

unit can only be born in vacancy. If that position is oc-
cupied by Ribbon unit, then the birth of the newborn 
unit is a declared "abortion." 
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(b)  Check the newborn unit based on the ribbon column 
grid unit level neighborhood conditions. For example, 
when the number of neighbors within the range of other 
functional units is greater than a certain threshold, then 
it is unreasonable to generate this new unit. The process 
is shown as Equation Nk (7). 

(c)  Check the newborn unit at the level of neighborhood 
traffic situation. Neonatal unit must be near the lines of 
communication, such as there should be no lines of 
communication within the scope of the neighbors, since 
it is the behavior of abortion. The process is shown as 
Equation Nk (7). 

 (d)  Check on the control plane, the position of the control 
condition. The process is shown as Equation Nk (7). In-
tegrated level control factor layer is superposed through 
a variety of factors such as spatial analysis obtained. 
Controlling factors in each column grid unit level posi-
tion require a survival probability of different types of 
functional units and a unit of flow lines. So, control fac-
tor layer behaves as a three-dimensional matrix of con-
trol probability; when the probability value is between 
0.0 and 1.0, the size of its probability value reflects the 
extent to which the development of such functional 
units is either encouraged or restricted. 

(e)  Check the overall control conditions. The process is 
shown as Equation Nk (7). In general, control of the 
border of single building, forms a neat appearance. The 
four corners of the building preferably form a rectangle, 
with corners aligned. 

CONCLUSION 

Architectural features and style is just one kind of meth-
od for generating function modeling [15]. Some scholars 
have called architectural style as shaping, which reflects the 
different building generated ideas in the world. Individual 
building can be seen as a large volume of sculpture art, and 
the method of "subtraction" is mainly used in detailing sculp-
ture production process. The first step is generation of 
enough huge architecture in planning regulations in a limited 
area, the overall architecture of the embryo meets the re-
quirements of the volume rate, and then "dig subtract" until 
get stereotypes. 

This paper proposed a relatively "addition", the shape 
growth required at a fixed position of the flow line case, but 
the result has a certain randomness. To optimize the shape, 
the flow line position must have partial adjustments. As de-
veloping a new area in the city, the old roads are gradually 
abandoned, the old community demolished, construction of 

new communities expand in the vicinity of the new transit. 
Growth model can be adjusted to optimize the flow line by 
using genetic algorithms, which is also one of the optimiza-
tion algorithms to generate a row of rooms. Flow lines need 
refinement and functional areas should be further fine-tuned 
in the second phase of architectural generative design, which 
remains to conduct further detailed studies. 
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