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Modality Speed(fps) Acc. 

RGB 680 85.5% 

RGB+RGB Diff 340 91.0% 

Optical Flow 14 87.9% 

RGB+Optical Flow 14 94.0% 

The extraction time of optical flow 
comes is extremely time-consuming 



Motivation: How to Design? 

𝐼(𝑥, 𝑦, 𝑡)  =  𝐼(𝑥 + ∆𝑥, 𝑦 + ∆𝑦, 𝑡 +  ∆ 𝑡) 

Hint from TSN: RGB Diff is fast and useful. 
 
Hint from the definition of optical flow: 

RGB Diff 
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{𝑣𝑥, 𝑣𝑦} = optical flow 

Coefficient for optical flow: 
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Intuitive Inspiration 

Experimental 
Conclusion for 
coefficients feeding: 
Though fast, still not 
good enough. 
 

Solution? 
 
Try on feature level! 



Optical Flow Guided Feature (OFF): 
Definition 

𝑓(𝐼 𝑥, 𝑦, 𝑡 ; 𝑤)  = 𝑓(𝐼 𝑥 + ∆𝑥, 𝑦 + ∆𝑦, 𝑡 +  ∆ 𝑡 ; 𝑤) 

 
For any differentiable function 𝑓: 
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Optical Flow Guided Feature (OFF): 
Implementation 



Optical Flow Guided Feature (OFF): 
Performance 

1. The performance of the OFF with 
only RGB inputs is even comparable 
with the two-stream version of other 
state-of-the-art methods. 

2. The OFF is also applicable to 
other motion representations like 
optical flow. The product from a 
motion modality could be regarded 
as the acceleration representation. 

3. The final settings of OFF could 
achieve state-of-the-art result on 
UCF-101 and HMDB-51. 
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