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- End-to-end training.
- Taking latent representations as 

downstream visual tasks’ input.
- One model supports multiple visual tasks.
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- Layered representations.
- Adversarial learning.
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- Treat downstream visual tasks in a multiple learning way.
- Trade-off among rate, distortion and analysis efficiency.



Proposed End-to-end Optimization Model
In

p
u
t 

Im
a
g
e

Content

Encoder

!

Style

Encoder

Q "! #!(%!|"!)

Q "" #"(%"|"")

Q

"!

""

Q
Fusion

Module

Real/

Fake

R
e
c
o
n
s
tr

u
c
ti

o
n

D

#!

#"!

#""

Multi-Task Analysis ModelEncoder

Decoder

#((!| )%!, )%")

Generator

TaskNet #(("| )%!, )%")

#((#| )%!, )%")

Task 1

Task 2

Task N

⋯

Bitstream 1

Bitstream 2

Encode & Decode：

Distortion:

Adversarial Loss:

Analysis Loss:



Proposed End-to-end Optimization Model

Encode & Decode：

Distortion:

Adversarial Loss:

Analysis Loss:

𝐿 = 𝐿!"#$%&$"%' + 𝐿(!)*&#(&"(+ + 𝐿&($* + 𝐿,-+$"$(#.#

In
p
u
t 

Im
a
g
e

Content

Encoder

!

Style

Encoder

Q "! #!(%!|"!)

Q "" #"(%"|"")

Q

"!

""

Q
Fusion

Module

Real/

Fake

R
e
c
o
n
s
tr

u
c
ti

o
n

D

#!

#"!

#""

Multi-Task Analysis ModelEncoder

Decoder

#((!| )%!, )%")

Generator

TaskNet #(("| )%!, )%")

#((#| )%!, )%")

Task 1

Task 2

Task N

⋯

Bitstream 1

Bitstream 2



Experimental Results

12

Subjective 
Image Quality

Objective 
Image Quality



Experimental Results

13

Face Attribute Prediction

Face Parsing



Experimental Results

14

Face Attribute Prediction

Face Parsing

Model Parameter Comparison



Analysis on Compressed Domain: A 
Multi-Task Learning Approach

Yuefeng Zhang1, Chuanmin Jia1, Jianhui Chang1, Siwei Ma1,2,3

1. Peking University, 2. Peng Cheng Laboratory, 
3. Information Technology R&D Innovation Center of Peking University


