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Grid values

Source: X. Tang et al. KDD 19

Layer values

Grid id → value Grid id → ∑ layer values    
of grids nearby

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 = 𝑀𝑀𝑉𝑉𝑉𝑉𝑀𝑀(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑣𝑣𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑣𝑣, 𝐿𝐿𝑉𝑉𝐿𝐿𝑉𝑉𝐺𝐺 𝑣𝑣𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑣𝑣)
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Rewards as weights TD(0) error as weights

𝐸𝐸𝐸𝐸𝐸𝐸𝑉𝑉𝐸𝐸𝐸𝐸𝑉𝑉𝐺𝐺 𝑇𝑇𝑇𝑇 0 𝑉𝑉𝐺𝐺𝐺𝐺𝑒𝑒𝐺𝐺
𝑈𝑈 = (1 − 𝐸𝐸) � (𝐺𝐺𝑉𝑉𝑟𝑟𝑉𝑉𝐺𝐺𝐺𝐺 + 𝛾𝛾𝑡𝑡𝑉𝑉′ − 𝑉𝑉)

Cancel Probability

Order driver distance

𝐸𝐸 = 0.01exp(
𝑉𝑉𝑀𝑀𝑙𝑙
𝑙𝑙𝑙𝑙

𝐺𝐺)

Discount factor

Value of order 
destination

Value of driver 
position
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Observation:
Imbalanced graph

Python implementation: Exceeds runtime limits

Implementation of KM for 
imbalanced graphs with C++

On-policy Decision making
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𝑉𝑉 ← 𝑉𝑉 + 𝛼𝛼 � 𝑈𝑈

𝑉𝑉 ← 𝑉𝑉 + 𝛼𝛼 � (𝛾𝛾𝑉𝑉 − 𝑉𝑉)



Solution

Agent Overview

Early pruning

Calculating edge 
weights by values  

Matching with KM

Updating values Driver Simulator

Historical Orders
Parameter

Tuning



Our Team
Team Leader
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Yansheng Wang
Beihang University

Dingyuan Shi
Beihang University
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4Paradigm Inc.

Maoxiaomin Peng
Beihang University

Yi Xu
Beihang University

Yongxin Tong
Professor

Beihang University



Thanks!
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