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Key Contributions

Stealth Loss for Enhanced Concealment
We employ our unique Stealth Loss, which not only 
misclassifies the target vehicle but also renders it 
undetectable by minimizing detection scores across all 
valid regions regardless of class.

Innovative Instance-Agnostic Texture Rendering
We pioneer the use of Triplanar Mapping with our
Neural Texture Renderer (NTR) to create universal
adversarial textures, eliminating the need for specific UV 
mapping constraints and ensuring compatibility with any 
3D vehicle.

https://islab-ai.github.io/
active-iccv2023/

Advancements in Naturalness
We enhance the naturalness of adversarial camouflage 
by larger texture resolutions, applying a Smooth Loss, and 
introducing a Camouflage Loss for better vehicle 
concealment against the background.

Universality in multiple aspects
We outperforms prior works in extensive experiments, 
demonstrating enhanced universality across diverse 
perspectives: instance-agnostic, class-agnostic, model-
agnostic, task-agnostic, and domain-agnostic.

Ph
ys

ic
al

ly
 B

as
ed

 R
en

de
rin

g 
En

gi
ne

 (U
E4

) Phy. 
Trans.𝑇!

Ref. Base 
Texture

Camera 
Params 𝜙

Scenes

3D Models

𝐷

Depth Image 𝑥!

𝑆

Mask Image 𝑥"

𝑅

Reference Image 𝑥#$%

Masked Ref. 𝑥#$%_"

Projection 
Aug. 𝜙#!

Adv. Texture 𝜼

Triplanar
Mapping (𝑷)

Triplanar Projection

Projected Texture 𝜂'

N
eu

ra
l T

ex
tu

re
 R

en
de

re
r 

(N
TR

)(
𝒇)

Masked Adv. 𝑥(!)_"

Backgrounds 𝑥*+
¬

Use
Multiple
Vehicles

Adversarial 
Image 𝑥(!)

Ra
nd

om
 O

ut
pu

t
Au

gm
en

ta
tio

n 
(𝑨

)

Digital Transformation 𝑻𝑫

𝑥(!)_(

Vehicle
Detector (ℎ)

car: 25%

𝐿,"

Attack Losses

𝐿-"

Camouflage Function (𝑪)

Dominant Bg. Colors 𝐵

𝐿(./

𝛾 𝛼

𝐿$%$&'
𝛽

Backpropagation

× +

Transformation Feature 
Extractor

Reference Image

Inputs

(Ν×Ν×3)

TF 
Multiplier

(Ν×Ν×3)

TF 
Final 
Adder
(Ν×Ν×3)

Expected Texture 
Transformer

Re-rendered 
Image

with Expected 
Texture

𝑘 layers

(Ν×Ν×3)

Expected Texture

…

(Ν×Ν×3) (Ν×Ν×3)

Transformation 
Features TF

Output

(Ν×Ν×3)

𝐸𝑛𝑐𝑜𝑑𝑒𝑟 𝐷𝑒𝑐𝑜𝑑𝑒𝑟
𝑘 layers

Projection Aug. 𝜙!"

Depth Image 𝑥"

Adv. Texture 𝜂

Camera Params 𝜙

Tr
an
sf
or
m

Surf. Normal 𝑥#$ Triplanar Mask 𝑥%&

Surf. World
Coor. 𝑥#'(

Rep. Surf. World
Coor. 𝑥)'(

Triplanar
Mapping

Neural Texture Renderer(NTR) Stealth Loss

Triplanar Masks 𝑥%&_+,-

UV Coordinates 𝑥./_+,-

Projected Textures 𝑥0_+,-

Projected Textures Masked 𝑥0_+,-_1Projected Texture 𝜂2

Smooth Loss

Camouflage Loss

Evaluation Results

Evaluation Samples

0
0.2
0.4
0.6
0.8

1

MaX-DL-L
(CityScape)

Axl-DL-SW
(CityScape)

MaX-DL-L
(COCO)

0
0.2
0.4
0.6
0.8

1

YOLOv3 YOLOv7 D-RCNN S-RCNN DDETR PVT

Transferability to Different Settings*

To Segmentation^ To Different Class**

0
0.2
0.4
0.6
0.8

1

YOLOv3 SSD F-RCNN M-RCNN

Robustness Evaluation*

0
0.2
0.4
0.6
0.8

1

Truck Bus (Van)

To Real World**

Normal DAS FCA CAMOU ER DTAUPC OURS

0
0.2
0.4
0.6
0.8

1

Normal Ours

Compared Textures: 

*Car AP@0.5 ^Car Pixel Accuracy

Real-world Evaluation Samples

Segmentation Sample Different Class Sample

**Car AP@0.5 Averaged

Our Natural Sample

Scan for details!

https://islab-ai.github.io/
https://islab-ai.github.io/dta-cvpr2022/

