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YOLO [You Only Look Once]

Unlike Faster R-CNN, YOLO is a one-stage model performing region proposal and
classification in a single step.

https://arxiv.org/pdf/1506.02640.pdf



YOLO [You Only Look Once]

Predicted Boxes
Each grid cell predicts B bounding boxes and confidence scores for those boxes under one-
stage fashion.



YOLO [You Only Look Once]

Predicted Classes

Each grid cell also predicts C conditional
class probabilities, Pr(Class |Object).
These probabilities are conditioned on
the grid cell containing an object



YOLO [You Only Look Once]

Coordinates of a box are  relatives to the whole image, varying in [0,1].

If the center of an object falls into a grid cell, that grid cell is responsible for detecting
that object.

relative coordinates



YOLO [You Only Look Once]



YOLO [You Only Look Once]



YOLO [You Only Look Once]

https://hackernoon.com/understanding-yolo-f5a74bbc7967

YOLO Loss



YOLO [You Only Look Once]

https://hackernoon.com/understanding-yolo-f5a74bbc7967

YOLO Model

Head: regressor de (SxSx(B*5+C))
S = 7
B = 2
C = número de clases, e.g. 20 en Pascal VOC

output → 7x7x30



YOLO [You Only Look Once]



YOLO [You Only Look Once]

YOLO 9000 (Yolo-v2)
An Improved version of YOLO (anchors

are included)

https://arxiv.org/pdf/1612.08242.pdf



YOLOv2 [You Only Look Once]

Batch normalization
A higher resolution classifier (224 → 448, S = 13)
Anchors for bounding boxes
Number of anchors is estimated by clustering on training data.

Improvements



YOLOv2 [You Only Look Once]

Anchors
Faster-RCNN: tx,ty are not limited, and the center of a predicted box can fall anywhere in the
image producing instability.



YOLOv2 [You Only Look Once]

Anchors
YOLOv2: x,y are constrained to fall within the corresponding cell

sigma is the sigmoid function varying between 0 and 1



YOLOv2 [You Only Look Once]



YOLOv2 [You Only Look Once]



COCO https://cocodataset.org



https://arxiv.org/pdf/2004.10934.pdf

https://arxiv.org/pdf/2004.10934.pdf


A convnet [single-scale]



Feature Pyramid Network

https://arxiv.org/pdf/1612.03144.pdf



Feature Pyramid Network

https://arxiv.org/pdf/1612.03144.pdf



Feature Pyramid Network
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Feature Pyramid Network
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Feature Pyramid Network

https://arxiv.org/pdf/1612.03144.pdf



Feature Pyramid Network

https://arxiv.org/pdf/1612.03144.pdf



Focal Loss

https://arxiv.org/pdf/1708.02002.pdf



Focal Loss



Focal Loss



Focal Loss



RetinaNet

One-stage object detector combining FPN + Focal Loss



RetinaNet

One-stage object detector combining FPN + Focal Loss



RetinaNet



Path Aggregation Network (PAN)

Path Aggregation Network for Instance Segmentation

https://openaccess.thecvf.com/content_cvpr_2018/papers/Liu_Path_Aggregation_Network_CVPR_2018_paper.pdf

https://openaccess.thecvf.com/content_cvpr_2018/papers/Liu_Path_Aggregation_Network_CVPR_2018_paper.pdf


Path Aggregation Network

Path Aggregation Network for Instance Segmentation

https://openaccess.thecvf.com/content_cvpr_2018/papers/Liu_Path_Aggregation_Network_CVPR_2018_paper.pdf

https://openaccess.thecvf.com/content_cvpr_2018/papers/Liu_Path_Aggregation_Network_CVPR_2018_paper.pdf


YOLO8

https://blog.roboflow.com/whats-new-in-yolov8/



https://docs.ultralytics.com/
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