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We propose the CoLA framework, which includes: 

➢ 1) Language-driven Quality Assessment (LQA) to recalibrate image in

put using a vision-language model, reducing noise impact without extra 

annotations,

➢ 2) Conditional Dropout (CD) to improve model performance when mo

dalities are missing. 

Language-driven Quality Assessment:

Conditional Dropout:

Architectural comparison of (a) No-Reference Method, (b) Pre-trained 

Assessment and (c) Our LQA.

Architectural comparison of (a) modality dropout and (b) Conditional

Dropout in dual-modal object detection.

RGB DIGRDepth GT SPSN CoLA

RGB TAGFNetThermal GT CSRNet CoLA

(a)

M
is

si
n

g
-T

h
er

m
a

l
M

is
si

n
g
-R

G
B

RGB Thermal LSNet CoLAGT TAGFNet
(b)

L
o
w

-q
u

a
li

ty
 I

m
a
g

es

W/O QA W/ QA W/ LQA

Decoder

Decoder
Language-driven Quality 

Assessment

Encoder Ⅱ′(𝐜𝐨𝐩𝐲)

Zero-Conv

Zero-Conv

Encoder Ⅰ

Encoder Ⅱ

Stage Ⅰ

Stage Ⅱ

Cosine Similarity：

Element-wise 

Multiplication
：

Element-wise Addition：

training

frozen

Encoder I′(𝐜𝐨𝐩𝐲)

𝑚1 𝑚1

𝑚2 𝑚2

𝑚1

𝑚2

Encoder Ⅰ

Encoder Ⅱ

Image 

Encoder

Language 

Encoder

learnable prompt

…Language-driven Quality

Assessment

𝑔j
𝑚1

𝑔𝑗
𝑚2

𝜀𝑖

𝜀𝑡
“a photo 

of high quality”

𝛼𝑚1

𝛼𝑚2

𝑔𝑗

“a photo 

of high quality”

Motivation:

Our Method:
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Visualization:

Code Available Wechat WhatsApp

Results:

Methods
VT821

Full

VT821

RGB

VT821

Thermal

DCNet 

(2022)
0.841 0.644 0.78

TAGFNet 

(2023)
0.825 0.727 0.771

LSNet 

(2023)
0.829 0.687 0.749

Ours 0.849 0.752 0.817

Methods
DES

Full

DES

RGB

DES

Depth

C2DFNet 

(2022)
0.940 0.568 0.902

SPSN

(2022)
0.950 0.793 0.908

HiDANet 

(2023)
0.979 0.907 0.922

Ours 0.963 0.947 0.926
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