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Motivations

• Previous methods for VideoQA do not consider 
the inherent uncertainty in data, which could 
have a negative impact on video, especially on 
the fine-grained motion analysis.

• Existing self-paced curriculum learning (SPL) 
exploit the loss as difficulty measurement, 
which is problematic because 1) the loss cannot 
precisely reflect the data difficulty; and 2) the 
loss varies greatly over training process.

Contributions

• We propose probabilistic modeling for VideoQA by considering VideoQA 
as a stochastic computation graph, where the hidden representations are 
modeled as random variables to capture the data uncertainty.

• We develop a novel self-paced curriculum learning framework, where the 
difficulty is measured by the uncertainty defined based on the probabilistic 
modeling.

• We integrate VideoQA into our uncertainty-aware curriculum learning 
framework and conduct extensive experiments. The results show that our 
method achieves state-of-the-art performance on several benchmarks.
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Models Count↓ FrameQA Action Transition

B2A 3.71 57.5 75.9 82.6

HAIR 3.88 60.2 77.8 82.3

HOSTER 4.13 58.2 75.6 82.1

MASN 3.75 59.5 82.3 86.2

HQGA 3.97 61.3 76.9 85.6

IGV 3.67 53.8 78.5 85.7

UCLQAF 3.22 60.5 84.0 87.7

UCLQAP 3.22 60.4 84.0 87.8
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Causal Temp. Descrip. All

CoMem 45.9 50.0 54.4 48.5

HCRN 47.1 49.3 54.0 48.8

HME 46.8 48.9 57.4 49.2

HGA 48.1 49.1 57.8 50.0

IGV 48.6 51.7 59.6 51.3

HQGA 49.0 52.3 59.4 51.8

UCLQAF 49.4 50.6 61.9 51.8

UCLQAP 50.3 50.5 61.8 52.2
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