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Future Residential Design in Smart Cities: Research on the Interaction between Parameterized
Design and Artificial Intelligence Optimization Strategies

YIN Aogi, JIN Guanghu”
College of Engineering, Yanbian University, Yanji, Jilin, 133002, China

Abstract: Based on the framework of evolutionary game theory, this article deeply analyzes the interrelationship between
parameterized design, artificial intelligence, and smart cities in future residential space design. The beginning section briefly
introduces the development background and current situation of these three fields. The article focuses on exploring the practical
application and characteristics of these technologies in modern residential environments. By establishing an evolutionary game theory
model, the strategic interaction and cooperation between these technologies were revealed, and their interaction relationships and
potential development directions were analyzed and interpreted in detail through examples and statistical data.
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import numpy as np

# ENZHERK
class Participant:
def init  (self, name, utility):
self. name = name

self.utility = utility

# R
def choose_strategy(self, opponents):
max_utility = max (opponent.utility for
opponent in opponents)
if self.utility > max utility:
return self. name
else:
candidates = [opponent.name for

opponent 1in opponents if opponent.utility ==
max_utility]
return

np. random. choice (candidates)

B Ytk z 5%
parametric_design = Participant ("Z#L#it”,
np. random. rand () )

AI = Participant (" A T.%&fE”, np. random. rand())
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smart city = Participant(” & = ¥ 1 7,

np. random. rand ())

# BUAZ i
for _ in range(10):
strategies = {

S S SR " A SR 1 S
parametric_design. choose strategy ([Al,
smart_city]),

" A T B fié 7
AI. choose strategy([parametric design,
smart_city]),

" [ b= b il 7
smart_city. choose strategy([parametric_design,
Al])

}
for name, strategy in strategies.items():
print (f” {name} ZEFE ) M : {strategy}”)
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import numpy as np

class Participant:
def init  (self, name, initial utility):
self. name = name

self.utility = initial utility
def update strategy(self, opponents) :

opponents utilities = [opponent.utility

for opponent in opponents]
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max _utility = max(opponents utilities)
if self.utility > max utility:

self. strategy = self. name

else:
top_opponents = lopponent. name for
opponent in opponents if opponent.utility ==
max_utility]
self. strategy =

np. random. choice (top_opponents)

def update utility(self,

environment change) :

opponents,

avg utility = np. mean ([opponent.utility
for opponent in opponents])
self.utility = (1 - environment change)

% self.utility + environment change * avg utility

class Environment:
def init (self, change rate):

self. change rate = change rate

def change (self):
return
np. random. uniform(-self. change rate,

self. change rate)

# IR
parametric design =Participant (" Z¥fbkit” ,

np. random. rand () )

Al = Participant(” AN T & f& 7 ,
np. random. rand () )
smart_city = Participant(” & Z ¥ 1~ ,

np. random. rand () )

env = Environment (. 1)

# B
for _ in range(10):
participants = [parametric_design, AI,

smart city]
for p in participants:
p.update strategy([op for op in

participants if op != pl)

change = env. change ()

for p in participants:
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p.update utility([op  for  op in

participants if op != p], change)

print (f” {p.name} % ¥ W & ) K W% -
{p. strategy}” )

print (f” {p. name} &% H
{p.utility: .2f}”)

print(f” & 2% H - ZH KK
{parametric design.utility: .2f}, AN L&
(AL.utility : .2f} , BOE oWom
J2f17)

it

{smart city.utility:
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" “python

import numpy as np

class Participant:
def init
self. name = name

self.utility

(self, name, utility):

= utility

def choose_strategy(self, opponents) :
max_utility = max (opponent.utility for
opponent in opponents)
if self.utility > max utility:
return self. name
else:
return np. random. choice ([o. name for

o in opponents if o.utility == max_utility])

parametric design = Participant (” Z¥4bi%it” ,

np. random. uniform(. 8, 1))

Al = Participant(” AN I & # ”7 ,
np. random. uniform(. 8, 1))

smart city = Participant(” & E 4 o ” ,

np. random. uniform(. 8, 1))

for _ in range(10) :
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strategies = {

7 z % W & 7
parametric_design. choose strategy ([AL )
smart_city]),

7 A T # A 7
AI. choose strategy([parametric_design )
smart_city]),

7 BoOOO= W oW
smart_city. choose strategy([parametric design ,
ALl)

}
for key, value in strategies.items():
print (f” {key} i 5%iM&: {value}” )

change = np. random. uniform(-0.1, 0.1)
for p in [parametric_design, Al,
smart city]:

p.utility += change

print (f” {p. name} B % H

{p.utility: .2f}”)
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PR PoP
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i i)
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