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Background

Visible-Infrared	Person	Re-Identification

Visible	Camera	in	the	day Thermal	Camera	at	night

Learn	a	cross-modality	ReID model	on	a	set	of	visible-infrared	images	with	identity	labels	
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Problem

Modality	gap	primarily	caused	by	critical	information	absence

p Traditional	VI-ReID
Critical	information	absence	in	the	
infrared	modality,	e.g.	color
Significant	modality	gap

p VI-ReID w/	heterogeneous	text	
Enhance	the	infrared	modality	by	
auxiliary	information
Bridge	the	modality gap	with	texts
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Existing	methods	rely	on	human	description,	complex	prior-info	dependent	modules	to	
compensate	for	the	infrared	modality.

Developments	of	VLMs and	LLMs	motivate	us	to	propose	a	VI-ReID framework	driven	by	
Large	Foundation	Model	(TVI-LFM).	The	basic	idea	is	to	enrich infrared representations
with	automatically generated	heterogeneous text.
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Framework
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Methodology
Modal-Specific Caption (MSC):

MSC	introduces	fine-tuned	VLMs as captioners to automatically generate heterogeneous
text from visible and infrared images,  and utilizes LLM rephrasing for text augmentation.
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A boy with green pants …

A boy with pants …



Methodology
Incremental	Fine-tuning	Strategy	(IFS)

• Modality	Joint	Learning	(MJL)

IFS incorporates a pre-trained VLM to extract features from text generated by MSC, and incrementally fine-tunes the 
text encoder to minimize the domain gap between the generated texts and the original visual modalities. 

• Semantic	Filtered	Fusion	(SFF)
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a boy with short black
hair wearing a round 
neck, short sleeves red
t - shirt with grey
jogger pants, paired 
with green shoes, and a 
black bag on his back.

a boy with short hair 
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short sleeves t - shirt 
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his clothes with dark 
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wearing a half sleeves 
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with full length jeans. 
he has matched his 
clothes with a pair of 
shoes.
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Red t-shirt

Green shoes

Grey pants

Black hair
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aligning
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Methodology

Modality	Ensemble	Retrieval	(MER):
Forming	ensemble query representations	for	improved	retrieval.

𝒇𝑭𝒇𝒓𝒈𝒃𝑻𝒇𝒊𝒓𝑰 + +
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ensemble	query	sample gallery	sample

Utilize	complementary strengths from	
different	modalities	to	improve	the	query	
representations:
• Fusion:	primary	query
• Infrared image:	shape	and	texture
• Text:	key	attributes	like	color

Calculating	the	similarity score based	on	
the	ensemble	features	and	gallery	features	is	
equivalent	to	calculating the similarity
among	higher dimension features	with	
larger inter-class distances.

𝒇𝑭𝒇𝒓𝒈𝒃𝑻𝒇𝒊𝒓𝑰 · 𝒇𝒓𝒈𝒃𝑰 𝒇𝒓𝒈𝒃𝑰 𝒇𝒓𝒈𝒃𝑰
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Experiments
Comparison	with	Stat-Of-The-Art	Methods Ablation	Study

Visualization Gall	samples Query	samples
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Thanks for watching!

Zhangyi Hu


