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Abstract:
The project Smart parking solutions for CBD comprises of two main modules.
1. A computer vision module developed using python and running as independent application. This module communicates with UC-win/Road through UDP protocol.
2. A plugin developed in Delphi which acts as a UDP server and receives commands from the python module and updates the simulation accordingly.
The computer vision module is integrated with cameras inside the P.K on UDP using SDK Plugin. Each camera detects several fixed parking spaces in the parking lot. OpenCV and Python identifies vacant parking spaces by comparing them with images of marked parking lots.
The system displays a message whenever it detects vacant parking spaces, And it will tell you exactly where in the parking lot the vacant space is located. This information will be updated in real time and displayed on the big screen.

	



Project Architecture
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Requirements
	 Computer Vision module requires 
I. python3.7
II. Python-openCV
III. PyTorch1.2.0+torchvision0.4.0

	



How to Use
	UC-win/Road Scenario(Smart Parking System)
1) Run city.rd in UC-win/Road 
2) Launch the program and open the Smart Parking System interface
i) Run “main.py” in the project folder using command prompt as python main.py.
ii) Click Camera Initialization to get picture size
iii) Further Click “Take a photograph” to get a picture of the current scene
[image: ]
[image: ]
3) Start real-time object detection and empty parking space navigation
i) Click “Start Object Detection” for realtime object detection
[image: res_452]
ii) Before starting detection, the detection position and viewing angle(check_Parking_lotA, check_Parking_lotB) need to be fixed respectively .
[image: ]
iii) For parking lot A, run the scenario "Parking lot changes",and for parking lot B, run the scenario "Parking lot2 changes". Make sure that detection position and viewing angle corresponds to the scenario before running the detection and Keep the angle constant.
[image: ]
iv) Click “Start Parking_A Detection”  for realtime detection and Display the plane navigation map of free parking spaces as well as details
[image: bc7610d1c0d71d5665f9a583f02f89b][image: frame_RegionA_9]
v) Click “Start Parking_B Detection” to operate real-time parking space detection of parking lot B
4) Click “Free Parking Spaces” to simultaneously show the detection of two parking lots and the change of free parking spaces

[image: ]
[image: ]
Note: 
In case of errors in the IDE of Python:
· Install wxpython package by using command <pip install wxpython> 
· Install imutils package by using command <pip install imutils> 
· Install matplotlib package by using command <pip install matplotlib>
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