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Introduction

In recent years, various deep learning methods have 
provided us with many different approaches for 
object detection. In this project collaborated with the 
Sound Transit, we improved and adjusted the 
network of “You Only Look Once (YOLO)” method. 
Implemented on Sound Transit’s IoT cameras at 
train/light rail stations, we aim at high accuracy 
pedestrian detection. In real-life applications, 
detecting and counting human is of great 
significance. It can be utilized in the areas like 
monitoring trespassing in prohibited locations.

Dataset

Algorithm

Experiment Results & Discussion

Training:
● PASCAL VOC: 20 categories
● COCO: 80 categories
● COCO-PERSON: Extracted person category from 

the full COCO dataset
Testing:
● Sound Transit: Annotated from video with MATLAB

YOLO:
● Divide image into small regions
● Predict bounding boxes and probabilities 
● Only process through single network of convolution 

layer with global context
● Map the object by anchor boxes and coordinates.

The threshold for detection dramatically affects the 
performance here. As shown above, a bird is 
incorrectly detected as human when the threshold is 
set too low. On the other hand, YOLO couldn’t handle 
occlusions well. We could switch to density map in 
crowd settings. In regards to that, traditional method 
based on HOG and SVM Classifier could be utilized 
here. The density map method normalized the 
contrast in pixels to get better accuracy; HOG and 
SVM will separate human from the environment 
using the constraint margin, which is invariant to 
geometric and photometric transformations.

Overall, the object detection result indicates 
sufficient accuracy to be put into practice, as shown 
in the error histogram for all data. However, the 
detection is frame-based, which means we need 
substantial computing power to achieve acceptable 
30 fps video detection frame by frame. 
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   Figure 1.  (a) Bounding-box Loss, (b) Class Loss, (c) IOU Loss, (d) Training Loss

Considering the validation results shown below, we 
picked the 30th model for next stage.

           (a)                                   (b)                                  (c)                               (d) 
Figure 2.  (a) Validation Bounding-box Loss, (b) Validation Class Loss, 

(c) Validation IOU Loss, (d) Validation Loss

After modification on network, we continued 
fine-tuning on COCO person category for 160 
epochs. 

                   (a)                                              (b)                                                 (c)            
Figure 3.  (a) Bounding-box Loss, (b) IOU Loss, (c) Validation for Training Loss

Considering our validation results and the expense 
of computational power, we chose 130th model to 
be our final model. 
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Figure 4.  (a) Validation Bounding-box Loss, (b) Validation IOU Loss, 

(c) Validation Loss

The model was trained on Pascal VOC dataset for 160 
epochs.

We first fine-tuned on COCO(person) for 37 epochs.


