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Abstract - QR code or Quick Response Code is a machine-readable optical label that contains information about the item to 

which it is attached. A QR code uses four standardized encoding modes (numeric, alphanumeric, byte/binary, and kanji) to 
efficiently store data. A QR code consists of black squares arranged in a square grid on a white background, which can be 
read by an imaging device such as a camera, and processed using Reed–Solomon error correction until the image can be 
appropriately interpreted. The required data is then extracted from patterns that are present in both horizontal and vertical 
components of the image. In this paper we design a Smart Parking System by adopting capabilities of QR Code and existing 
CCTV in our Building which the system can enables to notify the driver to have parking space and catch some data related 
time stamp, driver and vehicle identity. This solution reduces time to find parking space, improving gathering data of vehicle 
& driver and enhancing utilization of CCTV. 
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I. INTRODUCTION 

 

This section describes QR Code system and its 

benefits, and relation with the parking system. 

A QR code consists of black squares arranged in a 

square grid on a white background, which can be read 

by an imaging device such as a camera, and 

processed using Reed–Solomon error correction until 

the image can be appropriately interpreted. The 

required data is then extracted from patterns that are 

present in both horizontal and vertical components of 

the image. 

 

 
Figure 1.   Structure of QR Code  

 

QR code was designed to allow high-speed 

component scanning.[3] QR codes are now used in a 

much broader context, including both commercial 
tracking applications and convenience-oriented 

applications.  

QR code was adopted as one tool to detect a vehicle 

and the driver related to realizing Smart Parking 

Prototype which has been developed by Telkom 

Indonesia and NTT Japan during 2017. 

Benefits of using QR code in Parking System as 

follows:  

1) Give quick response when detect the object. 

2) Give accurate information related the object 

which scanned. 
3) The most-used types of two-dimensional code. 

 

II. SMART PARKING CONCEPT 
  

This section describes the parking problem and 

solution, system design of Smart Parking system with 

QR Code and Technology image processing which 

will be used.  

 
Parking might seem boring, but it has a dramatic 

impact on how a parking lot looks like. How speed it 

can detect vehicle when entering parking lot and how 

it provide parking space, and. Buildings of the future 

will be vastly improved when they need far less of it. 

 

Base on problems mentioned above, Telkom 

Indonesia and NTT Japan made collaboration to 

design and to develop Smart Parking System as a 

result of APAC Telecom Innovation Initiative (ATII) 

work plan 2017. 
 

A prototype of Smart Parking Management Services 

has been built in an office campus of Telkom in 

Bandung Indonesia by integrating novel network 

technology to realize efficient inter service data 

coordination. 
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Figure 2. Flow Diagram of Smart Parking 

 

Step 1 is vehicle recognition process base on QR 

code image which captured from smart parking 

camera. The QR code was pasted on the vehicle 
windshield and showed to camera. 

Step 2 is reservation check of the vehicle base on 

reservation data which collect some information 

related to licence plate number and parking slot. 

Step 3 is parking guidance process, in this step the 

vehicle will be pointed to certain parking lot and will 

be recorded in data base. 

 

III. PROTOTYPING 

 

This section describes what are hardware and 
software resources involved, information flow and 

features/ capabilities of the system. 

The main hardware for this prototype are smart 

parking camera and QR code, furthermore the main 

software are DSA and python. 

Both hardware and software have been tested in 

prove of concept to indicate the system good 

performance. 

 

 
Figure 3. Designated of Smart Parking 

IV. TEST RESULT 

 

This section describes test item and test result of the 
prototype. 

 

Functional test related Smart Parking which focus on 

image recognition test has been done, it consist of:  

 Establish a session for video streaming between 

video stream server using RTP/ UDP protocol. 

 Detect QR code in received video frames and 

recognize its content by decoding the code. 

 Interface to Smart Parking Management Server 

to tell it the result of QR code recognition by 

using HTTP/ REST protocol. 

 Tell the result of QR code recognition by using 

HTTP/ REST protocol. 

 

Recognition parameter test successfully detected QR 

code with the size of 20 cm x 20 cm taped over the 

car glass with maximum distance 3 meters from the 

IP camera, th response times (latency) of the system 

to detedt QR code was 8,73 – 10,53 second. 

 

 
Figure 4. Recognition Parameter est 

 

V. CONCLUSION 

 

This section describes conclusion of Building Smart 

Parking System using QR Quick Response (QR) 

Code. 
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QR code can be adopted as one solution to develop 

Smart Parking System. 
Some test has been conducted, some potential 

improvements for real commercial services as 

follows: 

 Enhancement usage of QR-code to be very 

practical. 

 Processing time for image recognition to become 

shorter. 

 

Current usages of surveillance camera: 

 

 Most of audiences is using it only for 
recording/monitoring. 

 New ideas of combining camera and recognition. 

 Monitoring servant 

 Observation of employees’ working 

time/productivity. 

 Enhanced security service in combination with 

Police/ Governmental database 

 

New ideas of combining other data source and 

processing by using biometrical information for 

enhanced recognition. 
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