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Task Description
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How to infer the infection graph  at each moment from the observation 

graph at time t=T?

SIR: A typical infectious disease model where 
information spreads in this form across a complex 
network.



DDMSL
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Modeling the spread process of diseases using Markov chains. Assuming that the result 

at time t=T+1, caused by the diffusion of the source node at time t=1, follows the 

distribution P, the problem is defined as solving the distribution �−1.

Fig1.The process of information dissemination on a graph.



Reversible residual 
network
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Fig2.Reversible residual graph 

convolutional network. 
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Diffusion Model
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Forward Process

Write the following state transition matrix for each node：

The forward diffusion process is as follows：



Diffusion Model

7

Reverse process

The following equation can be obtained from the Bayesian formula:

Obviously    and            are unknown，we use the reversible residual graph convolutional network 

mentioned above to infer the distribution:



Loss Function

7

1.Variational lower bound loss function

2.Constrained reconstruction propagation loss function

To ensure that the reconstructed diffusion path conforms to the SIR propagation rules, 

for nodes with a state of I at the previous time, the state at the next time can only 

be I or R.



Datasets
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We conducted simulation synthesis datasets of SIR 

diffusion pattern on 5 real networks for training and 

testing. In addition, two real datasets, Douban and 

Twitter, were used for testing.



Experimental Result
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Our method (DDMSL) performs the best in traceability, with F1 averaging about 25% ahead of the baseline method.

Table1.Performance of DDMSL in SIR diffusion mode.

Table2.Performance of DDMSL in SI diffusion mode.



Visualization1
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Visualization2
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