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ABSTRACT

Recent developments in urban societies, such as pandemics, wars,
economic instabilities, lack of access to sustainable and renewable
resources, and many other factors, present ongoing challenges for
cities. Urban planners and designers can leverage past experiences
and modern tools to take effective steps toward achieving
sustainable cities. This applied-developmental research employs
sustainable development indicators gathered from various sources
across cultural-social, institutional-managerial, environmental,
economic, and physical dimensions. By utilizing advanced artificial
intelligence tools, a framework for parametric sustainable urban
design has been developed. Initially, the indicators of sustainable
cities were identified. Subsequently, these indicators were evaluated
parametrically using semi-open questionnaires and transformed into
quantitative values with the help of stakeholders. In the next step,
the extracted data was modeled using artificial intelligence within
the framework of Artificial Neural Networks (ANN). Based on the
research findings and the optimized model output, which meets
standard levels, the proposed model demonstrates its applicability to
similar challenges in predicting parameters for sustainable urban
design. It can accurately forecast the desired sustainability
parameters with high precision.
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Extended Abstract:

Introduction

recent developments in urban societies such as
epidemics, wars, economic disturbances, lack
of access and shortage of sustainable and
renewable resources and many other factors
are challenges that cities always face. In this
regard, urban planners and designers can take
effective steps to achieve sustainable cities by
benefiting from past experiences and new
tools.

Methodology

In this applied-developmental research, using
sustainable development indicators collected
from various sources in cultural-social,
institutional-management, environmental,
economic and physical dimensions and using
new tools of artificial intelligence, the field of
compilation Parametric sustainable urban
design model has been provided. In this way,
the indicators of the sustainable city have been
calculated using the method of systematic
analysis. Then, the aforementioned indicators
have been parametrically evaluated in the
classification of the qualities expected from
all types of urban spaces using the content
analysis method, and in the next step, artificial
intelligence, through learning from past
experiences and mathematical calculations,
has been used to model urban spaces in the
framework of the network structure. Artificial
neural network (ANN) as described; Pattern

Y

classification, clustering, function estimation,
forecasting, optimization, associative memory
and control in management have been
discussed.

Results and discussion
The results of the definition and explanation
of the proposed algorithm show that in this
way, artificial intelligence accelerates the way
to achieve the goals by appropriate action and
compatible with the complexities of the
environment, and through learning from past
experiences and mathematical calculations.
Even in the lack of knowledge and insufficient
information resources, it has the ability to
maximize the success of solving problems,
which is one of the most important goals
of research.

Conclusion

Based on the results of the research, it should
be acknowledged that one of the

most important advantages of using this
technique is that the designer is

aware of the consequences of decisions
at each stage and creates a cycle of
feedback. In this case, parametric design
provides a set of solutions for a problem.
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v Choose x,y Data
X = dataset.iloc[:,0:41].values
y = dataset.iloc[:,-1].values
X
array([[0.01432225, ©.29002558, ©.19335038, ..., ©.09207161, 0.14731458,
0.04347826],
[0.14322251, ©.19335038, 0. , ..., 0.12890026, 0.06547315,
0.0173913 ],
[0.84296675, ©.06445013, ©.21483376, ..., ©.09207161, ©.13094629,
0.06956522],
[0.857289 , ©.22557545, 0.19335038, ..., ©.11048593, 0.04910486,
0.04347826],
[0.04296675, ©.03222506, ©.19335038, ..., ©.11048593, 0.08184143,
0.03478261],
[0.01432225, ©.12890026, 0.21483376, ..., ©.03682864, 0.14731458,
0.008695651])
y
array([0, 2,0, 1,0, 1, 1,0, 2,0,1,0,1,0,0,1,0, 2,0, 1,1, 2,
0,1,1,2,1,1,0,1,1,0,2,1,0,1,2,1,1,2,0,2,0, 1,
2,1,0,1,1,2,0,0,0,2,2,1,2,0,0,0,2,1,2,2,2,1,
1,2,1,0,1,0,0,0,1,1,2,0,0,1,0,1,2,2,0,1,0,0,
1,2,2,1,0,1,2,0,0,2,0,2,1,1,0,1,1,0,2,0,1, 1,
11 1 1. 1. ©0 2 1.1 0.0 0 0 2.1 9.2.9. 0
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v Part4 : Scale the Features

v Feature Scaling

from sklearn.preprocessing import Standardscaler
sc = Standardscaler ()

X_train

array([[0.0286445 , ©.03222506, 0.21483376, ...
0.07826087],
[0.12890026, 0.09667519, ©.17186701, ...
0.00869565],
[0.01432225, 0. , 0.17186701, ..., 0. , 0.01636829,
0.06956522],

0.11048593, 0.01636829,

0.14731458, 0.03273657,

[0.12890026, 0.29002558, ©.15038363, ...
0.05217391],
[0.12890026, 0.03222506, ©.04296675, ...
0.08695652],
[0.10025575, 0.03222506, ©.04296675, ...
0.02608696]1)

0.07365729, 0.11457801,

0.01841432, 0.11457801,

0.05524297, 0.04910486,

sc.fit_transform(X_train)
array([[-0.80741605, -1.31504463, 1.51955734, ..., ©.24331695,

-1.25737115, 1.24221304],
[ 1.33571694, -0.6883836 , 0.90494825, ..., ©0.87293906,
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standardScaler ¢ sklearn.preprocessing
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~ ANN - Parametric_Urban_Design

~ Importing the Libraries

import numpy as np
import pandas as pd
import tensorflow as tf

tF._ version

‘2.14.0"

$3959 S 0315 b gy Al JaSid -3 loge3

~ Part1:Data Preprocessing

dataset = pd.read excel("/content/sample_data/Data PUD.x15x")

dotaset.head()

x x 6 X x x o X oxe .. xm ws s
0 0014322 0290026 0193350 0047967 0261330 0062864 DOGSIES 0000000 0141176 0248593 . OAGGH0 0099744 0166240
10143223 0163350 0000000 0010742 000000 0082684 0197954 00B1381 0188235 0276215 . 006496 0200233 0206283
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v Part3: Splitting the Data

v Splitting the Data set into Training set and Test set

from sklearn.model_selection import train_test_split
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random

X_train

array([[0.0286445 , 0.03222506, ©.21483376, ..., 0.11048593, 0.01636829,
0.07826087],
[0.12890026, ©.09667519, 0.17186701, ..., 0.14731458, 0.03273657,
0.00869565],
[0.01432225, ©. , 0.17186701, ..., 0. , 0.01636829,
0.06956522],

[0.12890026, ©.20002558, 0.15038363, ..., 0.07365729, 0.11457801,
0.05217391],
[0.12890026, ©.03222506, 0.04296675, ..., 0.01841432, 0.11457801,
0.08695652],
[0.10025575, ©.03222506, 0.04296675, ..., 0.05524297, 0.04910486,
0.02608696]1)

X_test

array([[0.10025575, 0.03222506, ©.04296675, ..., 0.11048593, 0.11457801,
0. )

[0.04296675, ©.19335038, 0. , ..., 0.03682864, 0.11457801,

0.07826087],
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v Part5 : Bulding the ANN

v Initializing the Ann

ann = tf.keras.models.Sequential()
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