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Abstract. With the rapid urbanization of the world, urban planning has become increasingly 

important and necessary to ensure people have access to equitable and sustainable homes, 

resources and jobs.This article is to talk about building an intelligent city evaluation 

system.First,using System Analysis Model(SAM) which concludes literature data analysis and 

stepwise regression analysis to describe intelligent growth scientifically and  obtain the 

evaluation index .Then,using the improved entropy method to obtain the weight of the 

evaluation index.Afterwards, establishing a complete Smart Growth Comprehensive 

Evaluation Model(SGCEM).Finally,testing the correctness of the model.Choosing Otago(New 

Zealand )and Yumen(China) as research object by data mining and  SGCEM model,then we 

get Yumen and Otago’s rational degree’s values are 0.3485 and 0.5376 respectively. It’s 

believed that the Otago’s smart level is higher,and it is found that the estimated value of 

rationality is consistent with the reality. 

1 Introduction 

With the development of the world economy and the acceleration of the urbanization process, the 

world’s urban population will increase rapidly in the next 40 years[1]. Consequently, urban planning 

has become increasingly important and necessary to ensure that people have access to equitable and 

sustainable homes, resources and jobs. Many communities are implementing smart growth initiatives 

in an effort to consider long range, sustainable planning goals. Smart growth is a new urban 

development model for urban sprawl, which aims to protect the ecological environment, promotes the 

coordinated development of urban and rural areas, improves people’s quality of life through rational 

planning and integrates the use of land.In a word,it emphasizes the transformation of the existing 

community investment to avoid the disorderly expansion of the city, provides a new way of thinking 

to solve the problem of urban land use.Thus, we define a metric to measure the success of smart 

growth of a city,it can help us realize our city’s growth more rationally. 

2 Matters and methods 

2.1The screening of indicators  

In order to define the measure of urban intelligence growth successful rate, set the "Rationality". 

Rationality is the rational degree of urban planning and development. Establish a new index system 

and evaluate the comprehensive benefits of urban intelligent growth.  

Model building steps are as followed: 

http://creativecommons.org/licenses/by/3.0
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Figure1: Model building steps 

2.2 Indicator settings 

Smart growth focuses on building sustainable cities - economic prosperity, social equality, and 

environmental sustainability. In view of this, under the guidance of rational growth’s concept, the 

intelligent growth index system has constructed. It is flexible to choose from the factors of land 

resources, ecological resources, economic resources and all aspects of society. Based on the 

combination of three methods which are system analysis, expert consultation and literature analysis, 

taking the rational employment growth rate, the residents' satisfaction rate and the per capita public 

service facilities as the indicators, which can reflect the level of the rational growth and the principle 

of "three-effect unification" .At the end, an evaluation index system of intelligent growth successful 

rate has built[2].  

2.3 Screening evaluation indicators  

To make every indicator more reasonable, use the stepwise introducing variable into the model, each 

introduced variable need to be processed in F inspection , and the variables which has been selected 

need to carry on T test next, when the original variables due to the new variables become no longer 

significantly, it is deleted. Until all significant variables has in the regression equation, and all 

insignificant variables has removed from the regression equation. The circulation can stop,it ensures 

the selection of variables and the results are optimal.Using stepwise regression method to select the 

main influencing factors which are selected before. The test result is as follows: 

 
Figure2: the test result 

2.4 Indicator hierarchy 

After screening and sorting, the index system is as follows: 
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Table 1: Indicator hierarchy 
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2.5 Rationality evaluation system 

The evaluation indicators which based on the above analysis and the concept of rational growth are 

got.The overall goal is rationality, that is, the comprehensive benefits of urban land use,and sub-goals 

are social, ecological and economic benefits.The sub-targets of the index system have different 

evaluation criteria. For example, there are three criteria: the basic living quality of urban residents, the 

urban public infrastructure and the harmonious city. The economic benefits include economic criteria 

and economic structure. Specific criteria for evaluation are under the indicators,such as "per capita 

disposable income" , "walking to the average area of life service area" and so on. 

2.6 Calculate the weight of each index 

Standardize the index system by using the normalization method.  

(1) Positive indicators do not have to be dealt with. If there are reverse indicators, the first through the 

reverse index into a positive indicator: 

Among them, ijx
is the first j index value of the first I  program. 

(2) If there is the first j  index value
0ij x

, you can use the following formula for coordinate 

translation, so that all the indicators are not assigned: 
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For the sake of convenience, we put the 

'
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. If all the indicators are not negative, it is 

unnecessary to do with this. 

(3) Finally, the normalization method is used to normalize the column and equal to 1. 
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Then, the weight of each index is determined by using entropy value method. 

(1) Calculate the j  index of entropy: 
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Calculate the difference of index in  coefficient. If the difference is large, the index to the evaluation 

scheme have a great effect, so the entropy is small. Otherwise,the difference is small, the evaluation 

scheme have a small effect,the entropy can be greater .Therefore,the difference coefficient is:   

)1(1 njeg jj 
 

(3) Determine the weight of the first j  index: 
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Finally, calculate the rationality of land: 

(1)  Calculate target score: 
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Among them, ijF
is the rational growth and rational value of I  target city, which is the weight value 

of j  sub objective with respect to I . 

(2) Calculate the comprehensive rationality score : 
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2.7 Application of Model 

In this section,we choose Chinese  Yumen [3]and Otago [4][5]as the research object. Then, according to 

the above model, the first index values are normalized: 
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Then, determine the weight of the j index by using entropy method: 
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Through the data mining and reference for the government work report, when all kinds of 

parameter’s values have got, taking each index generation into the formula, then calculating the 

rational comprehensive score, the results are as followed: 

The cities Rational degree 

Yumen  

Otago 

0.3485 

0.5376 

According to the results, it is clear that the rational value of Otago is bigger than Yumen, meaning 

that its rational growth is greater than Yumen,which is consistent with the actual situation.  

3 Conclusions 

Firstly, set up the index system of intelligent growth evaluation with rationality as the evaluation 

target. Secondly, select Yumen and Otago as the research object, analyze and measure the indicators 

of two cities. Finally, calculate the rational values of Yumen  and Otago,they are 0.3485 and 0.5376. 

Therefore, it is believe that Yumen and Otago both have a higher degree of rational, namely rational 

growth and better efficiency, and the Otago’s rational growth level is better than Yumen City. Due to 

time constraints, it is difficult to obtain comprehensive data resources and quantify indicators 

accurately. That may causes the calculation result inaccurate. If there is enough time and resources, it 



5

1234567890

3rd International Conference on Advances in Energy, Environment and Chemical Engineering  IOP Publishing

IOP Conf. Series: Earth and Environmental Science 69 (2017) 012108    doi   :10.1088/1755-1315/69/1/012108

will be able to get more realiable results. For example, obtain the selection of index by using a variety 

of methods and get the satisfactory professional interpretation. Then, priority will be given to those 

indicators which are selected at the same time by using a variety of methods. Meanwhile, determine a 

reasonable weight. At last, a complete evaluation system will be established. 

References 

[1] Chen Xin. Research on Development of New Urban Areas Based on Rational Growth [D]. 

Changan University, (2014) 

[2] Li Bing. Study on Construction and Evaluation Index System of Residential District Based on 

Smart Growth Principle [D]. Hunan University, (2010) 

[3] Valbuena D, Verburg P H, Bregt A K, et al. “An agent-based at a regional scale[J]. LANDSCAPE 

ECOLOGY”25(2): 185-approach to model Land-use change199.（2010) 

[4] An L. Modeling human decisions in coupled human and natural systems: Review of agent-based 

models[J]. Ecological Modelling, 229: 25-36.（2012） 

[5] Gan Xiqing.Study on City Growth Spatial Form Based on Constrained Logistic-CA model[D]. 

Central South University，35,pp.48-52, (2008) 

[6] Fu Yanru. Population Prediction Research Based on the Matlab [D]. East China Normal 

University, 35, pp. 38-41, (2010). 

[7] Xiao Chuangying, Wang Ningbo, Ding Kun, et al. System Power Regulation Scheme for Jiuquan 

Wind Power Base, Proceedings of the CSEE, 30, pp. 1-7, (2010). 

[8] Schreinemachers P, Berger T. An agent-based simulation model interactions in agricultural 

systems[J]. ENVIRONMENTAL MODELLING26 (7): 845-859. of human-environment & 

SOFTWARE. (2011) 

[9] Schelling T C. Models of segregation[J]. The American economic review. 1969, 59(2): 488-493. 

(1969) 

[10] Brown D G, Page S E, ltiolo R, et al. Agent-based0 and analytical modeling to evaluate the 

effectiveness of greenbelts[J]. Environmental Modelling & Software. 19 (12): 1097-1109. (2004) 

[11] Le Q B, Park S J, Vlek P L G, et al. Land-Use Dynamic Simulator (LUDAS): A mufti-agent 

system model for simulating spatio-temporal dynamics of coupled human 一 landscape system. I. 

Structure and theoretical specification[J]. Ecological Informatics. 3(2): 135-153, (2008) 

[12] Hosseinali F, Alesheikh A A, Nourian F. Agent-based modeling of urban land-use 

development,case study: Simulating future scenarios of Qazvin city[J]. Cities.31: 105-113. (2013) 

[13] Ralha C G, Abreu C G, Coelho C G C, et al. A mufti-agent model system for land-use change 

simulation[J]. Environmental Modelling & Software, 42: 30-46. (2013) 


