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Introduction

● Traffic signs

● Traffic Light Colors

● Identification of pedestrians and cars

● Identification of lane lines

Urban areas

Self-Driving Car Perception
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Introduction

● Absence of traffic signs
● Imperfect terrain
● Eventual appearances of animals

Self-Driving Car Perception
Urban areas
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Introduction

LocalGlobal

Localization
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Object Detection

Object Detection
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Object Detection
Detection Models
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Object Detection
Faster R-CNN

R-CNN
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Object Detection
Faster R-CNN

Fast R-CNN
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Object Detection
Faster R-CNN
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Object Detection
YOLO (You Only Look Once) 

● Grid S X S

● B Bounding boxes in each cell

● C Number of classes

S ⨉ S ⨉ ( B∗5 + C )
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Object Detection
YOLO (You Only Look Once) 

Regular YOLO
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Object Detection
YOLO (You Only Look Once) 

Fast (Tiny) YOLO
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Object Detection
YOLO (You Only Look Once) 

YOLOv2
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Object Detection
SSD (Single Shot Detection)
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Object Detection
SSD (Single Shot Detection)
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Object Detection
SSD (Single Shot Detection)
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Training Step

● Faster R-CNN

● Fast YOLOv2

● SSD300

Accuracy

● Localization Loss
● Video test

Response time

● Mean of the time process 
in 10 images
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Training Step
● Gpu Nvidia Geforce 1060 3GB  
● CPU Intel i5-8500u
● Windows 10
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Training Step

Models Training Localization Loss

Faster R-CNN 296 images 0.017

Fast YOLOv2 296 images 1.500

MobileNetv2 SSD300 296 images 0.258
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Experiment 1
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Experiment 2
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Results

Models Training 
(images)

Localization 
Loss

Mean Process 
Time 

(seconds)
FPS

Faster R-CNN 296 0.017 3.14 00.3

Fast YOLOv2 296 1.500 0.07 14.3

MobileNetv2 
SSD300 296 0.258 1.41 00.7
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Conclusion
Faster R-CNN Mobilenetv2 SSD300 Fast YOLOv2

● Slow detection, but accurate (Faster R-CNN)
● Fast detection with bad precision (Fast YOLOv2)
● Accurate detection with a intermediary response time (SSD300)
● Merge two methods for applications (Fast YOLOv2 e SSD300)
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Thank You
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