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Today's Agenda

Object detection fundamentals - based on DeepLearningAI materials by Andrew Ng 

+ references for more information/self-study if desired

YOLOX object detection algorithm

+ references for more information/self-study if desired

Briefly about a few more recent approaches

+ discovering even more encouraged 

Later today: YOLOX-based practical assignment
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Convolutional Implementation 
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For more details…

Check the Andrew Ng's videos on object detection

Available on YouTube 

See the following playlist: 
https://www.youtube.com/playlist?list=PLkDaE6sCZn6Gl29AoE31iwdVwSG-KnDzF

Videos: C4W3L01, C4W3L03, C4W3L04, C4W3L06, C4W3L07, C4W3L08, 
C4W3L09

https://www.youtube.com/playlist?list=PLkDaE6sCZn6Gl29AoE31iwdVwSG-KnDzF


YOLOX 
Object Detection Algorithm

Some information and figures
Courtesy of LearnOpenCV



YOLOX

Built on top of YOLOv3 with Darknet-53 backbone and SPP layer (YOLOv3-SPP)

Spatial Pyramid Pooling (SPP) layer

Huang Z. et al. DC-SPP-YOLO: Dense Connection and 
Spatial Pyramid Pooling Based YOLO for Object Detection. 2019
https://arxiv.org/ftp/arxiv/papers/1903/1903.08589.pdf



YOLOX

YOLOX’ distinctive features:

● Anchor free design
● Decoupled head
● simOTA label assignment strategy
● Advanced Augmentations: Mixup and Mosaic



Center based detector

Find positive point in the center

Predict four distances from the positive to the boundary



Anchor Free YOLOX



What is Anchor Free Object Detection



YOLO architecture

Backbone: extracts 
features of an image

Neck: producing feature maps 
with multiple scales

Head: outputs localization 
and classification scores



YOLOX - decoupled head



SimOTA Advanced Label Assignment Strategy

OTA: Optimal Transport Assignment for Object Detection



SimOTA Advanced Label Assignment Strategy

Briefly explained by LearnOpenCV



Strong Data Augmentation in YOLOX

Mixup Augmentation



Strong Data Augmentation in YOLOX

Mosaic Augmentation



Performance gain - step by step



For more details…

Check the following:

YOLOX Object Detector Paper Explanation and Custom Training
https://learnopencv.com/yolox-object-detector-paper-explanation-and-custom-training/

CenterNet: Objects as Points – Anchor Free Object Detection Explained
https://learnopencv.com/centernet-anchor-free-object-detection-explained/

Paper Review: “YOLOX: Exceeding YOLO Series in 2021”
https://medium.com/mlearning-ai/paper-review-yolox-exceeding-yolo-series-in-2021-ffc1bd94a1f3

The YOLOX paper
https://arxiv.org/pdf/2107.08430.pdf

…more interesting blog posts of your choice! Plenty of stuff available online!

https://learnopencv.com/yolox-object-detector-paper-explanation-and-custom-training/
https://learnopencv.com/centernet-anchor-free-object-detection-explained/
https://medium.com/mlearning-ai/paper-review-yolox-exceeding-yolo-series-in-2021-ffc1bd94a1f3
https://arxiv.org/pdf/2107.08430.pdf


Briefly about a few more 
recent approaches



YOLO World

https://arxiv.org/pdf/2401.17270
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YOLO World

Try it out:  https://github.com/AILab-CVC/YOLO-World

https://github.com/AILab-CVC/YOLO-World
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Grounding DINO

https://arxiv.org/pdf/2303.05499
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Grounding DINO

Try it out: https://github.com/IDEA-Research/GroundingDINO

https://github.com/IDEA-Research/GroundingDINO
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Detic

https://arxiv.org/pdf/2201.02605
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Detic

Try it out: https://github.com/facebookresearch/Detic

https://github.com/facebookresearch/Detic


Detic
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The field is evolving rapidly

Highly satisfying scores

…yet take the results and visualizations with a grain of salt when you want to 
apply these detectors to your projects

You are encouraged to discover it more in detail on your own!

How? Check https://paperswithcode.com/ and recent top tier conferences (CVPR, 
ICCV, ECCV, NeurIPS, etc.) papers 

And more object detectors to discover

https://paperswithcode.com/


Questions and Answers


