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Abstract 
Safety is an important thing in driving. Security in driving is aimed at the way of driving the vehicle 

or the security on the vehicle itself. Vehicle assets, especially cars, that are quite expensive or luxurious 
assets Therefore, safety protections for such vehicles are necessary. Taxi is a valuable asset for the 
company. To maintain the asset, a good security system is needed. With a good security system, the asset 
will be protected and the investments invested will not be reduced. By using the prototype method, a tool 
will be made in accordance to the wishes of the user. The Encludean distance method is used to calculate 
the distance of the incident and the nearest police station. By using the progress of technology, the 
progress can be utilized to help the security of taxi owned by a company or personal (online). The purpose 
of this study is to create a tool that can secure the taxi and its driver of crimes that might occur. IoT 
(internet of things) can help to secure a taxi since it is able to locate the incident’s location precisely and 
accurately. 
 
Keywords: embedded system, internet of things (IoT), security, smart taxi, technology 
 

Copyright © 2019 Universitas Ahmad Dahlan. All rights reserved. 
 
 

1. Introduction 
Security in driving is aimed at the way of driving the vehicle or the security on the 

vehicle itself. Vehicle assets, especially cars that are quite expensive or luxurious assets. 
Therefore, safety protections for such vehicles are necessary. Taxi is a valuable asset for the 
company. For that, a good security system to maintain the asset is needed. With a good 
security system, the asset will be protected and the investments invested will not be reduced. 

The taxi security system has actually been regulated in the Regulation of the Taxi 
Industry [1]. With the development of increasingly advanced technology nowadays, it is 
necessary to improve the current security system. Crime within the taxi may occur on the driver 
or on the passengers [2]. There are two types of taxi in Indonesia, the official taxi and the online 
one. Crime on taxi drivers lately is quite common, especially with the opening of the online taxi 
service in Indonesia. As recently, there was a robbery and murder of a taxi driver in Sukabumi. 

Technological progress has been developed so rapidly, as seen on its usages in the 
community [3, 4]. It is used ranged from the use of household appliances to mobile phones. 
When talking about mobile phones, there are so many applications contained in the phone, like 
WhatsApp, SMS and internet [5]. When talking about the internet, then the application from the 
internet is really vast. One of them, is by implementing the internet to control the equipment 
known as IoT (Internet of Things) [6, 7]. When we are talking about IoT, then there are many 
advantages that can be obtained from IoT [8]. Currently IoT has penetrated into all areas such 
as in the field of health, engineering, and security fields [9, 10]. By using IoT, a variety of 
devices can be communicated through the communication network. The device in question can 
be either smart devices or computers. By using IoT many benefits can be obtained, especially if 
the IoT is connected to a computer or Embedded System [11-13]. 

From security problems on Taxi and IoT (Internet of Things), the writers try to do a 
research about Smart taxi and IoT. The use of the existing mobile phone should be utilized by 
taxi owners to secure themselves and their assets. By using a short message via SMS or 
WhatsApp, one can find out where someone is located and tell the person's position. WhatsApp 
or SMS is a means for people to carry out communication [14, 15]. Thus, there are millions of 
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people that are already using this application [16]. By modifying the security techniques on the 
taxi, the researchers change the system by adding a communication tool using IoT (Internet of 
Things) that can be used to secure the taxi and driver of a crime committed by a person [17-19]. 
 
 
2. Research Method 

Research design shown in Figure 1 is used in making this research. The prototype is 
used in this design in order to make it easier to design from the desired equipment [20-23].  
The stages of the method performed are: the problems identification in the design by identifying 
the needs of the equipment required in research such as Arduino which is used for the brain of 
the design that stores and runs the programs used. GPS is used to tell the position of longitude 
and latitude. The design stage of the writers to create the design that the writers will make for 
both in hardware and software were done after those stages are done, the test stages of the 
design is made. The point is, when there is a crime, there will be a secret button located within 
the taxi that should be pressed by the driver. When the keystrokes occur, it will turn on the light 
on the top of the car telling the other taxi driver to help the taxi who has the problem and arduino 
will catch a command signal from the button stating that there is a crime in the taxi and will send 
the position to the nearest operator and police station. The operator will get the full data, such 
as the driver's identity, location, coordinates, and maps of events. With this method, it is 
expected the driver is much safer from the crime. To determine the event that calls the nearest 
police station, the euclidean distance method can be used [24]. The euclidean distance method 
used is that which has two nearest coordinate points (two vectors) [25]. 
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Figure 1. Research design 
 
 

The euclidean formula is one of the formulas used to measure the distance from two 
points by using a mathematical calculation (heuristic method). Euclidean space was introduced 
by Euclidean, a mathematician from Greece around the year 300 B.C.E. to study the 
relationship between angle and distance. Euclidean is related to the Pythagoras theoreme and 
is usually applied to 1, 2, and 3 dimensions. Euclidean method is a method of proximity search 
distance value of 2 pieces of variables. Except for it is easy of use, this method is also not time 
consuming, and the process is fast. Euclidean is a heuristic function obtained based on  
barrier-free direct distance such as to obtain the value of the length of the diagonal line on the 
triangle. But before getting the result of both points, they must be represented into 2 
dimensional coordinates (x, y). Two point’s p1=(x1, y1) and p2=(x2, y2) into the following 
equation (Euclidian formula) [26-28]: 
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  (1) 

 
where 
X1, X2 = Initial Coordinates 
Y1, Y2 = Final Coordinates 
d = Distance Mapping 
K = Coefficient of One Degree of Earth in Kilometers = 111,322 KM 

 
 
3.    Results and Analysis 
3.1. Block Diagram 

Block diagrams are used to facilitate the explanation. This is shown in Figure 2.  
In Figure 2 it is shown that in the left chart is a security system for the taxi that are still using a 
conventional system (both online taxi and conventional). Based on the law no. 46, 2014, there is 
an agreement between the police and the taxi owners that the alarm lights are mounted on the 
top of the taxi. If there is a danger, then the driver turns on the alarm light by pressing a secret 
button on the taxi. If the crime occurs in a quiet area, then it becomes a problem because it is 
difficult to get a quick help and the police becomes difficult to do their crime investigation. 

By modifying and adding a microcontroller (arduino), the security of the taxi can be 
improved. Microcontroller will execute the programs that has been determined by processing 
the signals from the sensor pressed, configuring the position of the taxi who was criminalized, 
and conducting the process of sending the message where the position to the nearest police 
station and taxi operators. GPS (Global Positioning System) will send the coordinates of the 
taxi. GSM Shield sends messages to the police station and operators. The nearest police 
station will receive a message and then broadcast it to the police who are close to the scene. 
The police will receive messages via the internet then see google map and soon heading on the 
scene of the crime. Taxi operator who receive the messages will search for driver identification 
data and then combine with their database to transmit reporting events to the central police 
office and store the crime data that occurs in the database. 
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Figure 2. Smart taxi circuit block diagram 
 
 

3.2. Designing the Hardware and Software 
In this design, the arduino microcontroller is combined with GPS module. This GPS 

module will provide the coordinate numbers of the taxi that experienced the incident. This can 
be seen in Figure 3. Since the voltage supply in the GPS module requires less than 5 Volts, 
then a voltage divider is formulated by: 

 

 (2) 

 

where 
Vout = Variable Output 
Vin = Variable Input 
R1 = Resistor 1 
R2 = Resistor 2 
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Figure 3. GPS series picture 
 
 

When the button is pressed the GPS will send coordinate signals which are adjusted to 
the location of the crime. It was tested it using the streets around Jl. Duri Kosambi, Cengkareng, 
West Jakarta. In the tool, the coordinates detected are 6.169385, 106.722954. This is shown  
in Figure 4. 

 
 

 
 

Figure 4. Duri Kosambi coordinate 
 
 

By using the euclidean distance method the nearest distance search can be done 
easily. By comparing the coordinates of each closest police station, the nearest police will be 
obtained. For example, Kebon Jeruk Police Station is at -6.1990169, 106.7647924 coordinates 
and Cengkareng’s Police Station is at 6.1460617, 106.7289833 with the incident position  
-6.169385, 106.722954. The calculation of the distance obtained are:  
 

Jpol kebonjeruk = √(−6.169365 − −6.1990169)2 + (106.7227954 − 106.7647924)2 𝑥 111,319 
 = 5,72 km 
 

Jpol Cengkareng = √(−6.169365 − −6.1460617)2 + (106.7227954 − 106.7289833)2 � 111,319 
 =2,68 km 
 

Based on the distance obtained, then the closest distance from the scene is the 
Cengkareng Police Station. If we are using google map, we will get images like shown at Figure 5. 
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If we compare between the google map and the results of the Euclidean method, the distances 
will be presented as Table 1. In Table 1 and Figure 6, showing the results of the test using the 

euclidean method, on the device that created, the result has a high accuracy with google maps. 
 
 

 
 

Figure 5. Google maps distance images 
 
 

Table 1. Comparison between Euclidean Method with Google Maps 
From the Scene to Using Euclidean Distance Using Google Maps Distance Discrepancies 

Kebon jeruk 5,72 5,71 0,01 

Cengkareng 2,68 2,68 0,00 

 
 

 
 

Figure 6. Resulth between euclidean method with Google Maps 
 
 

4. Conclusion  
By using Internet of Thing (IoT), the position of the taxi drivers can be detected based 

on its coordinates sent via GPS. The security of the taxi can be improved using a smart-based 
tool system. This is because the tool will directly contact the nearest police station and 
operators. The operator can quickly give the driver's identity to the police and coordinate events 
to the police. Policemen can view the mapping sent via the google maps. The operator will 
receive the coordinate data so it can store the data in the existing database. The Euclidean 
distance method can be used to help find the nearest police station so that it will speed up the 
action and the crime can be handled accordingly.  

 
 

References 
[1] Gyódi K. Uber vs Licensed Taxi Drivers: A War Between Technological Standards. Working Paper 

DELab UW. 2017; 2(2): 1–11. 
[2] Dussich JPJ. The Evolution of International Victimology and its Current Status in the World Today. J. 

Vict. 2015; 1(1): 37–81. 
 
 



TELKOMNIKA  ISSN: 1693-6930  

 

Smart taxi security system design with internet of things (IoT) (Indrianto Indrianto) 

1255 

[3] Indrianto I, Susanti MNI, Arianto R, Ruli R. Embedded System Practicum Module Design to Increase 
Student Comprehension of Microcontroller. TELKOMNIKA Telecommunication Computing 
Electronics and Control. 2018; 16(1): 53–60. 

[4] Abdurrasyid A, Siregar RR, Indrianto I, Susanti MN. Implementation of Eigenface Method in 
Improving Security in a Smart Home Systems. Pancaran Pendidikan. 2018 May 1; 7(2): 19–28. 

[5] Carrier C, Higson V, Klimoski V, Peterson E. The effects of facilitative and debilitative achievement 
anxiety on notetaking. J. Educ. Res. 1984; 77(3): 133–138. 

[6] Ciabattoni L, Grisostomi M, Ippoliti G, Proietti Pagnotta D, Foresi G, Longhi S. Residential energy 
monitoring and management based on fuzzy logic. 2015 IEEE Int. Conf. Consum. Electron. 2015; (2): 
536–539. 

[7] Surya J, Perumalraja R. A Real-Time IoT Implementation for Efficient Energy Consumption. Int. Res. 
J. Eng. Technol. 2017; 4(6): 1525–1528. 

[8] Joshi DSA, Kolvekar S, Raj YR, Singh SS. IoT Based Smart Energy Meter. Bonfring Int. J. Res. 
Commun. Eng. 2016; 6(Special Issue): 89–91. 

[9] Synergia. Taxi ‘Smart Service World’ Offer and IoT. http://taxifleetmanager.com/Blog/tabid/91/post/ 
the-smart-service-world-taxi-asset-intelligence-and-iot/Default.aspx. 2018. [Online] Available: 
http://taxifleetmanager.com. 

[10] Haili W, Renbin G, Congbin W, Congbi W. Research and Application of Development Model of 
Information Service for IoT of Oil and Gas Production Based on Cloud Architecture. TELKOMNIKA 
Telecommunication Computing Electronics and Control. 2017;15(3): 1416–1424. 

[11] Rahman MM, Islam MO, Salakin MS. Arduino and GSM based smart energy meter for advanced 
metering and billing system. 2nd Int. Conf. Electr. Eng. Inf. Commun. Technol. iCEEiCT 2015. 2015: 
21–23. 

[12] Perera C, Zaslavsky A, Christen P, Georgakopoulos D. Context Aware Computing for The Internet of 
Things: A Survey. IEEE Commun. Surv. Tutorials. 2014; 16(1): 414–454. 

[13] Putra EP, Juwitasary H. Trend of NFC Technology for Payment Transaction. TELKOMNIKA 
Telecommunication Computing Electronics and Control. 2018; 16(2): 795–802. 

[14] Indrianto, Susanti MN, Karina D. RESLanjut: The learning media for improve students understanding 
in embedded systems. AIP Conf. Proc. 2017. 

[15] Noranis TEH, Aris M. A Risk Mitigation Decision Framework for Information Technology 
Organizations. Journal of Theoretical & Applied Information Technology. 2017; 95(10): 2102–2113. 

[16] Paul DE. Smart Energy Meter Using Android Application And Gsm Network. Int. J. Eng. Comput. Sci. 

2016; 05(16058: 16058–16063. 
[17] Jia X, Feng Q, Fan T, Lei Q. RFID Technology and Its Applications in Internet of Things (IOT). 

Consumer Electronics, Communications and Networks (CECNet), 2012 2nd International Conference. 
2012: 1282–1285. 

[18] I VIA Technologies. A Smarter Taxi from Japan. https://www.viatech.com/en/2016/03/smarter-taxi-
japan/, 2016. [Online]. Available: https://www.viatech.com. 

[19] Zhang D, et al. Understanding taxi service strategies from taxi GPS traces. IEEE Trans. Intell. 
Transp. Syst. 2015; 16(1): 123–135. 

[20] Katankar VK, Thakare VM. Short Message Service using SMS Gateway. Int. J. Comput. Sci. Eng. 
2010; 02(04): 1487–1491. 

[21] Hodges, S., Taylor, S., Villa, N., Scott, J., Dominik , B., & Fischer, P. T. Prototyping Connected 
Devices for the Internet of Things. (2012, November 20). Computer. IEEE Computer Society. 2012; 

46(2): 26-34. 
[22] Lee H, Kim T. Prototype of IoT enabled smart factory. ICIC Express Lett. Part B Appl. 2016; 7(4): 

955–960. 
[23] Wang Y. Intelligent Medicine System Prototype of The Internet of Things. 2012. 
[24] Danielsson PE. Euclidean distance mapping. Comput. Graph. Image Process. 1980; 14(3): 227–248. 
[25] Pbarrett.net. Euclidean Distance Whitepaper. Tech. Whitepaper Ser. 6, 2005. 
[26] Gonçalves DNS, Gonçalves CDM, De Assis TF, Da Silva MA. Analysis of the difference between the 

euclidean distance and the actual road distance in Brazil. Transp. Res. Procedia. 2014; 3: 876–885. 

[27] Yang S, Mei X. A sustainable agricultural development assessment method and a case study in 
China based on euclidean distance theory. J. Clean. Prod. 2017; 168: 551–557. 

[28] Krislock N, Wolkowicz H. Euclidean distance matrices and applications. Springer, Boston, MA in 
Handbook on semidefinite, conic and polynomial optimization. 2012; 879-914. 

 


