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Incentives for Self Driving Cars

● Increased Safety
● Increased Productivity
● Increased Efficiency 
● Integration with smart 

cities
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BACKGROUND

6



Previous Work

● Computer Vision 
Algorithms

● Convolutional Neural 
Network Algorithms
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Objective and Goals
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Performance in Adverse Conditions
● Shadows
● Sharp Curves
● Unclear White Lines
● Overexposing Sunlight
● Rain
● Poor Pavement Conditions
● Puddles
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Experimental Design
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Our Test Course

● Outer lane center length: 86.32 
meters

● Outer line: 106.97 meters
● Inner lane center length: 71.43 

meters
● Inner line: 69.27 meters
● Red squares on the track to act as 

stop signs
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Our Test Car

● For our project we used LTU’s ACTor  
Vehicle
○ Modified Polaris Gem e2 electric 

vehicles 
○ Drive-by-wire system
○ Mako camera
○ Ubuntu linux computers
○ ROS and Python

12



Demonstration Evaluation
● Target number of laps: 5
● Lane (circle one):       Inner       Outer
● Date/Time of the run: 
● Weather condition: Sunny, partly-cloudy, completely cloudy, 

light rain, heavy rain

13

Laps Completed per 
Algorithm

Deep Learning Time Taken Computer Vision Time Taken

Inner __ ___ __ ___

Outer __ ___ __ ___
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TRADITIONAL
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Traditional Algorithm Self-Driving

● Create a baseline program for 
self-driving

● Identify areas of improvement and 
limitations of traditional 
algorithms
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Preprocessing

● Identify and remove yellow lines
● Identify shaded areas and apply fitting functions
● Dilate and erode shaded contours for increased deadzone
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Preprocessing
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Apply Brightness Mask Adjust Contrast Find Shadow Contours

● Increase brightness of shaded areas
● Adjust contrast to regulate white line intensity
● Find new contours and add them to lane contours



Lane Following

● Identify possible lane contours
○ Dilate contours to fill gaps

● Take five largest contours and 
extend them
○ Helps identify dashed line
○ Connect close contours to form 

one line
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Lane Following

● Identify most probable lines
○ Based on previous points

● Find the center point of the lines
○ Use this to determine center of 

lane
● Align center of vehicle with the 

center of the lane
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Current Problems

● Inner lane loses sight of the inner 
line on tight corners

● Sudden extreme changes in 
lighting conditions can cause false 
line identification
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Future Solutions

● Wide lens camera
○ Turn Prediction

● Improved preprocessing speed
○ Improve dynamic lighting 

adjustment
○ Stop when lighting changes 

drastically
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METHODOLOGY: DEEP 
LEARNING
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Project DeepSteer 

● Overcome the limitations of 

traditional computer vision 

algorithms 

● Adapt to weather and lighting 

conditions
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Convolutional Neural Network 

● Sequential

● Convolutional, Dense, Max 

Pooling and Flatten layers
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Other Types of Neural Networks

● Recurrent Neural Networks (RNN)

○ Long Short-Term Memory 

Networks (LSTM)

● Recurrent Convolutional Neural 

Networks (RCNN)
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Data Collection with ROS 

● ROS bag collection in all 

weather conditions

● Subscription to Drive By Wire 

and Camera topics 

● Extraction of bags and 

dataset creation 
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APIs

● TensorFlow
○ Keras

■ Model
● batch = 1
● epochs = 10

● scikit learn
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Preprocessing

● Images and velocity Twist 
messages

● Resizing
● End to end imaging
● Grey-scale images
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Training and System Integration

● Extraction Program and Data Set 

Creation 

● CNN Training 

● Yaw Prediction
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Statistical Results

● Loss
● MAE
● Predicted Yaw Rate
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Statistical Results

● Loss

● MAE

● Predicted Yaw Rate

31



RESULTS AND FUTURE 
WORK
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Results
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Laps Completed per 
Algorithm

Deep Learning Time Taken Computer Vision Time Taken

Inner 5 6:50 2.9 5:30

Outer 5 7:40 4.25 7:00



Future Work 

● Combination of Deep Learning and Traditional 

Computer Vision Algorithms

● Further Data Collection for Deep Learning Algorithms 

in Various Conditions
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THANK YOU!
QUESTIONS?
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