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Sparse Semi-DETR Overview

● Sparse Semi-DETR improves semi-supervised object detection for 
transformers, enhancing detection of small and obscured objects.

●  Semi-DETR achieves SOTA on both COCO and PASCAL VOC datasets.
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Semi-Supervised Object Detection (SSOD)

● Background  

●Problem Statement

                                                                                                                       

3

Settings:                                                                                
● labeled data is limited: Taking 10% coco as labeled data, and the rest 

as unlabeled data.                                                                               
● labeled data is abundant: Taking full coco (118k images) as labeled 

data, and unlabeled (123k images) as unlabeled data.                                                                                                                                                



Semi-Supervised Object Detection (SSOD)

• Background

●Current Research

[Xu 2021] End-to-End Semi-Supervised Object Detection with Soft Teacher ICCV2021

[Zhou 2022] Dense Teacher: Dense Pseudo-Labels for Semi-supervised Object Detection ECCV2022

[zhang 2023] Semi-DETR: Semi-Supervised Object Detection with Detection Transformers CVPR2023

4

● Soft-Teacher (Two-Stage Detector),
● Dense-Teacher (One-Stage Detector)

     Problem: Anchor generation, Label assignment by various rules, NMS …   

● Semi-DETR (End-to-End )

 Problem: low performance on small objects, object queries quality.



Sparse Semi-DETR: Sparse Learnable Queries for SSOD with 
Detection Transformers

● Motivation
● Bipartite matching makes NMS-free but causes learning inefficiency. 
● Input query features in one-to-many assignment strategy needs to be refined to improve 

performance for small and partially obscured objects.
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Sparse Semi-DETR: Sparse Learnable Queries for SSOD with 
Detection Transformers

● Approach

6



Sparse Semi-DETR: Sparse Learnable Queries for SSOD with 
Detection Transformers

● Approach

● Query Refinement: Refine one-to-many assignment and combine it with one-to-one  
assignment to enable more efficient training for small and partially occluded objects.

                                                              
Stage 1:                                                                                              
one-to-many query assignment with refines 
queries.

 

                                                                                              
                                                                                                               Stage 2:
                                                                                                 one-to-one query assignment 
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Sparse Semi-DETR: Sparse Learnable Queries for SSOD with 
Detection Transformers

● Approach

● Reliable Pseudo-Label Filtering: The m groups of ground truths for 
one-to-many assignment strategy and select the top-k predictions. m is 
set to 6.
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Sparse Semi-DETR: Sparse Learnable Queries for SSOD with 
Detection Transformers

● Results

                                                              
                                                                                                 COCO Full

                                                                                                                  
                                          
                                     
                                                COCO Partial

             

                                                                                              
                                                                                                                                                       PASCAL VOC
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Sparse Semi-DETR: Sparse Learnable Queries for SSOD with 
Detection Transformers

● Ablation Study 

                                                                            
                                                                                                                                                  

    

                                                                  Effect of Individual Component.                       
                                                                                                

                                                                                                                  
                                          
                                     
                                            

      Effect of QR on Student and Teacher module.                                       Effectiveness of Attentional module in QR.

                                                                                              
                                   

     

Effect of different variants of queries.                                 Training time for 1k iterations in one-to-many assignment strategy.                                                                                                                                                           
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Sparse Semi-DETR: Sparse Learnable Queries for SSOD with 
Detection Transformers

● Visualization

● Sparse Semi-DETR improves Semi-DETR on the  detection of small and partially obscured objects.
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Semi-DETR 

    Sparse Semi-DETR



Conclusion

                                                                        

• We present Sparse Semi-DETR, a novel approach in semi-supervised object detection with Sparse 
Learnable Queries for detection transformers.

• We introduce a novel query refinement module designed to improve object query features, particularly in 
complex detection scenarios such as identifying small or partially obscured objects.

• We introduce a Reliable Pseudo-Label Filtering Module specifically designed to reduce the effect of noisy 
pseudo-labels. This module is designed to efficiently identify and extract reliable pseudo boxes from 
unlabeled data using augmented ground truths, enhancing the consistency of the learning process.

• On the MS-COCO and Pascal VOC object detection benchmarks, Sparse Semi-DETR achieves improvements 
in performance over current state-of-the-art methods. 
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Sparse Semi-DETR: Sparse Learnable Queries for SSOD with 
Detection Transformers
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  Thanks a lot for Your Attention!


