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Robust and efficient local descriptor is crucial in a wide range 
of applications. In this paper, we propose a novel descriptor 
DomainDesc which is invariant as much as possible by 
learning local Descriptor with Domain adaptation. We design 
the feature-level domain adaptation loss to improve robustness 
of our DomainDesc by punishing inconsistent high-level 
feature distributions of different images, while we present the 
pixel-level cross-domain consistency loss to compensate for the 
inconsistency between the descriptors corresponding to the 
keypoints at the pixel level.  Besides, we adopt a new 
archi tecture to make the descr iptor  contain as  much 
information as possible, and combine triplet loss and cross-
domain consistency loss for descriptor supervision to ensure 
the distinguished ability of our descriptor. Finally, we give a 
cross-domain dataset generation strategy to quickly construct 
our training dataset for diverse domains to adapt to complex 
applicat ion scenarios.  Experiments val idate that  our 
DomainDesc achieves state-of-the-art performances on 
HPatches image matching benchmark and Aachen-Day-Night 
localization benchmark.

This work was supported in part by the National Natural 
Science Foundation of China (Nos. U21A20515, 61971418, 
U2003109, 62171321, 62071157, 62162044), the Open 
Research Fund of Key Laboratory of Space Utilization, 
Chinese Academy of Sciences (No. LSU-KFJJ-2021-05), Open 
Research Projects of Zhejiang Lab (No.2021KE0AB07) and 
Project TC210H00L/42.

Methods

Results

Feature-level Domain Adaptation Supervision

Matching results of our method. (a) Two matching results of applying our DomainDesc to image 
pairs composed of different source domain images and target domain images. (b) The evaluation 
results applying our DomainDesc on the Hpatches dataset. Compared with other state-of-the-art 
methods, the HA and M.S. metrics of our DomainDesc are significantly leading.
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（a）Network architecture of our DomainDesc
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（c）Cross-domain data  Labeling 

T h e  o v e r v i e w  o f  o u r 
DomainDesc.(a) The architecture of 
our DomainDesc. (b) We conduct 
training by applying feature-level 
domain adaptation loss and pixel-
level cross-domain consistency loss 
on our DomainDesc. (c) We use the 
t r a n s l a t i o n  n e t w o r k  a n d 
homographic adaptation to obtain a 
cross-domain dataset with labels
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Pixel-level Cross-domain Consistency Supervision

we define our pixel-level cross-domain consistency loss 
as:

we define our feature-level domain loss as:

Evaluation on Aachen Day-Night v1.1: + 
Cross-domain data: using the cross-
d o m a i n  d a t a s e t ;  +  F e a t u r e  l o s s : 
augmenting our feature-level domain 
a d a p t a t i o n  l o s s ;  +  C o n s i s  l o s s : 
augmenting our pixel-level cross-domain 
consistency loss.
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