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Abstract 

Optimization is the ability of the computers when multiple destinations are available 

and one of the easiest and shortest paths has to be obtained where the human being 

failed to solve the problem. Many people find a challenging task to find out NADRA 

registration center and, in this case, NADRA has started a mobile registration van 

in which a vehicle has to visit various routes for the registration of CNIC. Various 

teams are asked to visit sites and provide services to common people. During this 

journey the teams have to go to multiple locations, and, in this case, repetition may 

occur, more fuel has to be consumed so time is consumed. In this paper, a GUI-

based integrated application has been created in which Genetic Algorithm (GA) has 

been used to find out the optimal path for the NADRA mobile registration van. The 

registration teams were given the optimal path or the shortest path so that they can 

visit the shortest route and save fuel and time. The study can be extended to compare 

other optimization algorithms and the scheme can be extended to further districts or 

provinces of Pakistan. 
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Introduction 

Artificial intelligence has the property which helps machines to behave like a 

human beings and provides platforms to do human tasks. Machines make human 

tasks easy (Nayak, & Vathasavai, 2017; Coit, & Smith, 1996). Optimization or 

finding the best-suited path is one of the major areas where a human being is not 

good enough to find an accurate and optimized path when there are multiple 

destinations (Maulik, & Bandyopadhyay, 2000). Optimization algorithms 

namely Genetic Algorithms, and E-Harmony are special-purpose algorithms to 

provide efficiency and accuracy which may not be available or possible by a 

human being. The optimization algorithms have many applications where that 

perform to extract the best-suited solutions. One of the applications is the 

NADRAs newly introduced Mobile Registration Vans (MRV) to dedicate for 

visiting various places for the issue of national identity cards for the people of 

Pakistan. The MRV visits various sites on the union council wise in a particular 

district and then in this way sometimes the MRV has to visit the same place, or 

the repetition is possible to the same place. Because of such repetition, much of 

the fuel and time of the MRV team is wasted and efficiency is degraded. In 

integrated optimization, an algorithm-based application is designed to provide a 

solution that can be visualized graphically.  

Keywords: NADRA, Mobile Registration Van, Optimization, Genetic 

Algorithm. 
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Karachi is the capital city of Sindh province of 

Pakistan. Karachi is a division in administrative units 

and is further divided into seven districts. These 

districts are further divided into 18 towns and finally, 

the towns are segmented into 178 Union Councils. The 

total number of Union Councils (UCs) in the Karachi 

division in all of the seven districts is 178 (https://en-

academic.com/dic.nsf/enwiki/4780380). 

Assessing the multiple selections or the choices and 

the extraction or finding the best-suited option is 

called optimization (Thomas et al., 2021; Jianchun et 

al., 2021). Many successful applications and 

implementations have been reported in the literature 

including wireless sensor networks (Shuang, et al., 

2021), Medical Image Retrieval (Dhupam et al., 2021; 

Haifeng, et al., 2021), Medical diagnosis (Mohammed, 

et al., 2022; Hao-yu Liao, et al., 2021), wireless body 

area networks (Monica, et al., 2021), m-health (Abeer 

et al., 2020), and others. Genetic Algorithm (GA) 

(Alba & Fernando, 2021; Muhammad et al., 2021), 

Artificial Bee Colony (ABC) (Tunchan, 2021; Alireza, 

et al., 2021), and others are the more common 

algorithms used for optimization. The GA algorithm is 

considered as the heuristic AI algorithm which copies 

the natural selection, and these natural selection 

solutions are presented in optimization solutions. 

Natural selection and its optimization problems are 

solved by Genetic Algorithms, especially with the 

bigger classes. The Genetic algorithm in Software 

Engineering is a copy of the organic calculating 

algorithm that was tossed once in 1859 by British 

scientist Charles Darwin (Michalewicz, 1992), the GA 

in Software Engineering has been proposed by 

Professor John Holland from the USA in which the 

Genetic algorithm is used in software Engineering 

Calculations in the field of Artificial Intelligence 

(Yıldırım et al., 2008). The purpose of this paper is to 

develop a GUI-based integrated application using 

Genetic Algorithm (GA) to find out the optimal path 

for the NADRA mobile registration van. 

Materials and Methods 

System Model 

The system contains a scenario of 178 union councils 

of Karachi city plotted on the plane showing x 

coordinates and y coordinates. The UCs are shown as 

the points on the plane as shown in Figure 1(a), where 

the UCs are shown as the blue points on the plane. The 

main parameters of the GA have been extracted and 

used after some of the modifications and merging. The 

model has been simulated on MATLAB 2020. 

GA as an optimization algorithm 

The Genetic Algorithm has been fine-tuned and used 

with adjusted parameters by using the N number of 

Union Councils, in the case of the current study the N 

has been used as one hundred seventy-eight.  A 

number of repetitions have been represented as 𝛾, 

status and the initial values have been represented as 

𝜑𝑖𝑛𝑖𝑡𝑖𝑎𝑙, path optimization has been represented as 

𝑃𝑜𝑝𝑡𝑖𝑚. Maximum paths have been created when a 

number of union councils are to visit by the NADRA 

Mobile Registration Van and the optimal route has 

been selected so that the fuel can be less consumed and 

time can be saved, in this way the repetition of the 

MRV can be avoided. The Genetic Algorithms and the 

fine-tuned operators will find the efficient way in 

which the MRV will save fuel and time. 

Results & Discussion 
The Union councils have been plotted and simulated 

and the optimal path has been found using Genetic 

Algorithm using modified parameters. Figure 2 (a), (b) 

and Figure 3(a), (b), show the process of finding 

optimal path from available paths.  

Figure 2 (a), (b) show the process of optimization 

using GA and Figure 3 (a) also show the process of 

optimization, whereas 3 (b) show the final tour of the 

NADRA mobile registration van and the final tour 

Figure 1. (a) Initial plotting of UCs (b) initial start 

from random site. 
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length has been recorded as 608.2894Km. The found 

optimal path is still has be more optimized so in this 

case Figure 4 shows the further optimized path in 

which the distance is shown as 588.8044Km.  

 

Conclusion 
NADRA registration officers or the teams are required 

to visit various locations in Karachi city to facilitate 

common people for the issue of their computerized 

national identity card. The Union councils are having 

the differentiating distances among the routes. The van 

must find the optimal path without repetition, so that 

the fuel and time can be saved. The problem is typical 

and very difficult for human being and for the solution 

GA has been used. The GUI based application has 

been created to find the easiest and shortest path. The 

registration teams are given optimized or easiest and 

shortest paths so that they can visit easily along with 

saving of fuel and time. The current study can be 

extended by implementing or extending the study 

using various other state of the art optimization 

algorithms. The study can also be extended to other 

districts or provinces of Pakistan.  
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