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1. Japan recorded 2.61 thousand fatalities in 2022

2. 381 billion hours are lost annually in Japan.

3. 12 trillion yen lost annually.

4. Improving traffic safety is crucial to achieve SDGs.

5. Thus, it is important to discover traffic congestion 
patterns in large-scale transportation networks.

Importance

Challenge
1. How to model traffic congestion data?

2. What should be the mathematical model to define traffic congestion patterns?

3. What is the algorithm to find all traffic congestion patterns?

O ={O1,O2,…,On} be the set of objects

LD= ڂ𝑜𝑗∈𝑜
(𝑜𝑗, 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒𝑠𝑜𝑗)

An Itemset, 𝐺𝑖 ⊆ O

A sequence, Sj 𝑖=1ڂ =
𝑝

𝐺𝑖

A sequence database, SD = ڂ𝑠𝑖𝑑=1
𝑘 (𝑠𝑖𝑑, 𝑆𝑗)

Neighborhood itemset, N𝐺𝑖 ⊆ O

∀𝑂𝑖, 𝑂𝑗 ∈ 𝑁𝐺𝑖, 𝑑𝑖𝑠𝑡(𝑂𝑖,𝑂𝑗) ≤ 𝑚𝑎𝑥𝐷𝑖𝑠𝑡

Neighborhood sequence, NSj 𝑖=1ڂ =
𝑝 𝑁𝐺𝑖

If frequency of NSj is greater than minimum support 

(minSup), we call it traffic congestion pattern

A depth-first search algorithm, GFSP, has been 

proposed

Table 2: Location database of 
road segments

Table 3: Traffic congestion on 
road segments

Table 4:  sequence database

convert

The pattern <{ab} {d}>  appeared in 
two out of four sequences (50% of time)

Meaning of above pattern:
1. Congestion was first observed on 

the roads a and b.
2. Later, congestion was observed on 

road d.

Mining algorithm

Our model and Algorithm

Experimental Results

Figure 3: Case-study on Fukushima Traffic Congestion Data
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