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Introduction
Background: Various real-world multi-modal Vision-and-Language (V+L) tasks,
including recognition, retrieval, and image captioning, exist in the fashion domain,
with applications in e-commerce to enhance product discoverability, engagement, and
customer conversion rates, but they are heterogeneous in terms of input/output formats
and dataset sizes.
Motivation: Existing methods tackle these fashion tasks independently, leading to
parameter redundancy and a lack of inter-task relatedness.
Contributions: (1) A task-versatile pipeline with two novel adapters, adapting
a pre-trained CLIP model for all tasks; (2) An efficient and effective multi-
task training strategy supporting heterogeneous task modes in one unified
model; (3) SOTA performance on 5 fashion tasks with 61.5% parameter saving.

Text Query: Long sleeve relaxed-fit silk blazer in light peach. Shawl collar. Single-button 

closure and patch pockets at front. Breast pocket. Slits at sleeve cuffs. Vented at back. 

Cross-Modal Retrieval (XMR)

Reference Image                    Modifying Text: is a black and white dress, is strapless

Text-Guided Image Retrieval (TGIR)

Generated Caption: Grey & brown 

camo print tank top. Relaxed-fit 

tank top in tones of  grey, brown, 

and black. Signature snake 

graphic print throughout. Ribbed 

crewneck collar. Tonal stitching.

Fashion Image Captioning (FIC)

Slouchy lamb nubuck patrol 

hat in black. Wrinkling and 

light distressing throughout. 

Fully lined.

Predicted Class: [FLAT CAPS]

Sub-Category Recognition (SCR)

Overview of Three Operational Modes

Vision Input

TSA

MHSA

MLP TSA

MHSA

MLP

Language Input

Head Head

TSA MLP TSAMLP

Vision Input Language Input

Head

XAA XAA

MHSA MHSA

TSA

MHSA

MLP TSA

MHSA

MLPXAA

Vision Input Language Output (shifted right)

Head

(a) Contrastive Mode (b) Fusion Mode (c) Generative Mode

L× L× L× L× L× L×

Learning Objectives

LXMR =
1

2
[LInfoNCE(T, I) + LInfoNCE(I,T)]

LD
XMR =

1

2B

B∑
b

(KL (sb,· ∥ s̃b,·) + KL (s·,b ∥ s̃·,b))

LSCR = −E(I,T )∼D logP
(
f
[f ]
θ (I, T )

)
,LD

SCR = KL
(
f
[f ]
θ (I, T ) ∥ gscr(I, T )

)
LTGIR = LInfoNCE

(
(Ir,T), It

)
,LD

TGIR =
1

B

B∑
b

KL
(
s(b,b),· ∥ s̃(b,b),·

)
LFIC = −E(I,T )∼D

A∑
a=1

logP
(
Ta

∣∣∣f [g]
θ (I;T<a)

)

LD
FIC =

A∑
a=1

KL
(
f
[g]
θ (I;T<a)a ∥ gfic(I;T<a)a

)
L = L[task] + LD

[task], [task]
P∼{XMR,TGIR,SCR,FIC}

Task-Versatile Transformer Layer
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Quantitative Results
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Further Analysis
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Qualitative Results
Text query: Satin cap in black. Adjustable snapback fastening. Tonal hardware. Tonal stitching.

Text query: Short sleeve t-shirt in black. Rib-knit crew-neck collar. Logo printed at front in white and
black. Tonal stitching.

Text query: Wide-leg woven cotton sarouel-style trousers in dark navy. Partially elasticized waistband.
Pleats at front. Two-pocket styling. Unlined.

Modifying text: is a green t-shirt with a light material, is more colorful.

Modifying text: is blue with a collar and some buttons, is blue and shorter sleeved.

Modifying text: is maroon with a ruffled top, is a dark red cowl-neck and long sleeves.

Images Ground Truth Captions Generated Captions

White logo tank top. Relaxed-fit tank
top in white. Ribbed scoopneck collar
and armscyes. Logo print at black.
Tonal logo embroidered at back hem.
Tonal stitching.

White logo tank top. Racer-
back tank top in white.
Scoopneck collar. Logo
printed at front in black.
Curved hem. Tonal stitching.

Black python print shirt. Short sleeve
shirt in tones of grey and black. De-
tailed python scale print throughout
with ombre effect at bottom portions.
Spread collar. Button closure at front.
Tonal stitching. Single-button barrel
cuffs with buttoned sleeve placket.

Black paint splatter shirt.
Long sleeve shirt in black.
Graphic print throughout in
white. Spread collar. Button
closure at front. Tonal stitch-
ing. Single-button barrel cuffs
with buttoned sleeve placket.


