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● IR: robust in low l ight, lacks texture; 

   VIS: r ich detai ls, l ight-dependent. 

   Fusion aims to combine both.

● L i m i t a t i o n :  M o s t  m e t h o d s  a r e  u n c o n t r o l l a b l e ; 
control lable ones are semantic-level only.

● N e e d :  E m p h a s i z e  a  u s e r - r e f e r r e d  i n s t a n c e  v i a 
natural language in real scenarios 



● Instance-level control lable fusion from natural- language prompts.

● Two-stage weak supervision:

● Stage I: Pseudo-labels via TIRN + MFA (text–image manifold similari ty); 
      ISM with 12 spatial rules.
● Stage II:  Fusion network with target vs. non-target region strategies.

● Leverage a text–image manifold prior for al ignment.



Stage I (Pseudo-labels):

Input IR, VIS, text → TIRN response maps.

ISM picks the referred instance using relative rules (left/r ight/top-right/N-th...).

Stage II (Fusion):

Train with pseudo-labels; enhance target (IR luminance + VIS color/texture), preserve 
non-target quality.

Inference runs only the fusion network to localize & fuse condit ioned on text.





Quantitative results. Each image pair is given a text description that randomly refers to an object in the image.



The first nine UIF models yield static results regardless of text. TextFusion and ours take one text and two source 
images as input. TextFusion highlights semantic-level objects, while our model targets the referenced instance.



Validation of the Necessity of Tailored Instance Localization Method for VIS-IR.
The left part shows a comparison of our localization method with recent RIS models on VIS and IR 
images. The right part illustrates the impact of our Manifold-Based Feature Alignment Module and cross-
attention on pseudo-label accuracy



Our model enhances TOD by highlighting referenced instances.
The confidence of the person instance described by the text in Yolo detection is higher than 
that of other algorithms




