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Fig. 6 speed transition distribution 

for given speed and ‘Not Yield’ intention
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Experiment & Result

Method
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* Intention I is a continuous random variable with a range of [0,1].

Factorization: F = 𝑓(𝐼𝑡+1, 𝐼𝑡 , 𝑉𝑡−𝑛, … 𝑉𝑡)

State (speed) effects: 𝑔′ 𝑆𝑡+1 =  𝜔 𝑖 𝑓(𝑉𝑖 , 𝑉𝑖−1)

Last Intention effect: 𝑚 𝐼𝑡 = exp(−
||𝑏(𝐼𝑡+1)−𝑏(𝐼𝑡)||
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“Blurring function”, make the discrete intention 

as a continuous value ranging from 0 to 1

Forgetting Factor: assign self-

defined weight to historical data

Fig. 4 States and last intention

effects on estimated intention

Dataset Time Period Tested

Pairs

Collision Rate 

w/out

GMM&FF

Collision Rate 

w/out GMM

Collision Rate 

w/ GMM 

(2-comp)

I80 05:15-05:30 100 23% 19% 9%

Fig. 3 Factor Graph

Fig. 2 original PGM 
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The Problem: Human-driven cars introduce great 

uncertainty in autonomous-human driving 

interactions. The biggest challenge of social behavior 

systems is to estimate human drivers’ intentions. 

Existing Models are not trained with real data in 

previous research. The Probabilistic Graphical Model 

has restrictions in defining relationship among nodes.

Conclusion
• Forgetting Factor decreases the collision rate
• Gaussian Mixture Model greatly improves the accuracy of intention estimation
• Gaussian Mixture Model helps reduce the computation time

Future Work
• More tests on I80, US101 and other datasets
• Well-tuned parameter and better-designed forgetting function

Fig. 1 ramp merging scenario


