
AutoGT: Automated Graph Transformer Architecture Search

Zizhao Zhang, Xin Wang, Chaoyu Guan, Ziwei Zhang, Haoyang Li, Wenwu Zhu

Tsinghua University

➢ Motivation
⚫ Graph Transformer gained success.
⚫ Human labor and expert knowledge is needed for designing proper Transformer 

architecture and graph specific encoding.
⚫ However, current Transformer automatic design works focus on non-graph data 

without considering graph encoding.
⚫ How to design graph Transformer automatically?
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➢ Method
⚫ We propose Automated Graph Transformer (AutoGT) for Graph Transformer Neural 

Architecture Search.
⚫ 1) Graph Transformer Search Space: based on a unified graph Transformer 

formulation, including both candidate Transformer architectures and various graph 
encodings

➢ Experiment

Graph Specific Encoding

Graphormer

Transformer Architecture

Feed ForwardMulti-Head Attention

     Add & Norm

Input
Embed-

ding

Value

Key

Query

L
in

e
a
r

L
in

e
a
r

M
a
t-M

u
l

&
 S

ca
le

Multi-Head
Attention

SoftMax,
MatMul & Linear

Attention
Output

Embedding

Linear

Embedding

Linear

Embedding

Output
Embed-

ding

Centrality
Encoding

Attention Map
Augmentations

Add Node 
Attribution 
 Augmenta-

tions 

Laplacian
Eigenvector

SVD-based
Positional
Encodings

Spatial
Encoding

Edge
Encoding

Proximity-
Enhanced

Multi-Head
Attention 

Attention
Mask

Add

Add or Not

Add or NotAdd or Not

Add or
Not

⚫ 2) Encoding-Aware Supernet Training: train a single supernet first and split into 
several subnets according to subspaces.

⚫ Unified graph Transformer formulation:
⚫ Node Attribution Augmentation

⚫ 𝐇𝑎𝑢𝑔
𝑙
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⚫ Attention Map Augmentation
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Encoding-Aware Supernet Training
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