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ABSTRACT

Subject of this MSc. Thesis is the recognition of
vehicles and license plates for a real-time video
on an embedded system. In order to achieve
vehicle detection three deep learning methods
were used: a 5-layer CNN [1], a Faster R-CNN [2]
and a YOLO v3 [3]. The first one was trained by us 8 LICENSE PLATE RECOGNITION PIPELINE
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and the other ones were pre-trained on the
COCO dataset [4]. After a vehicle is detected, the
frame is cropped and fed into an OCR algorithm.
OCR was made possible using 3 methods:

PyTesseract [5], a 5-layer CNN and a YOLO v3. For &

the second one ROI extraction of each character

is done first. The YOLO locates and classifies each

character on its own. The CNN and the YOLO are
pre-trained on Belgian license plates [6]. All the
above are tested in real-time on a Raspberry Pl

7.

METHODS

Vehicle Detection:

® Extract ROl using OpenCV [8], crop frame and
feed into simple CNN using KERAS framework.
Decide if ROl contains vehicle

® Use pre-trained R-CNN using TorchVision [9] or
a pre-trained YOLO v3 using Darkflow
framework [10]

License Plate Recognition: First locate license

plate and crop frame and then:

® Use PyTesseract to extract number

® Locate each character and classify it using a
simple CNN

® Extract license plate number with a pre-trained
YOLO v3 using OpenCV framework
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COMPARISSON OF VEHICLE ETECTION METHODS

METHOD ACCURACY TIME (PC) TIME
(train set) (Raspberry PI)

Simple CNN 99% <1 msec ~10 msec

Faster R-CNN 60.6% 7 sec ;

YOLO v3 55% 0.5 sec 6.5 sec

CONCLUSIONS

The choice of algorithm and method for vehicle detection are
correlated with the nature of each application. In applications
where detection time is crucial but there is no need for accuracy
(e.g. traffic control), the simple CNN model could be used. In other
cases, where detection time is not that crucial, but there is need in
accuracy (like this one) the choice of a YOLO v3 is adequate. In
applications where detection is needed over a period of time, but
accuracy is crucial (e.g. automatic tolls) the Faster R-CNN is the
most suitable algorithm.

License plate recognition is not successful using PyTesseract but is
very accurate when using the other two methods on Belgian
license plates. Unfortunately, The results are not the same when
applied on license plates that aren’t Belgian.

FUTURE WORK

® Train a smaller YOLO model to improve car detection time.

® Create a better small CNN model that does not overfit

® Use a better embedded system

® Create a dataset containing more license plates in real-life
conditions (noisy, bad resolution and lighting) and perform data
augmentation techniques to create a more robust model.

® Try these algorithms on a live demo in real-life conditions.
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