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Final solution overview:

[X. Lan 2018]

Individual loss

mixture loss

distill loss

https://arxiv.org/abs/1806.04606


▪ 79M parameters ≈ 316M storage using Float32
▪ 2 nvidia gtx 1080 TI 
▪ 400+ examples/sec with SSD
▪ About 2 days to reach the optimal results 



Motivations: feature groups for aggregation?

ResNet ResNeXt

NetVLAD NeXtVLAD



Soft assignment of frame feature i to 
cluster k

Residual vector
Sum over all M frames in 

the video

𝑦𝑗𝑘 =෍

𝑖

𝛼𝑘(𝑥𝑖)(𝑥𝑖𝑗 − 𝑐𝑘𝑗)

NetVLAD: a learnable pooling approach

[R. Arandjelović, 2016]

https://arxiv.org/abs/1511.07247


NetVLAD: a learnable pooling approach

▪ Parameters Number:
𝑁 × 𝐾 × (𝐻 + 2)

▪ N(input dimension), 
K(cluster number), 
H(hidden size)

e.g. N = 1024, K = 256
H = 2048 will result in
537 millions parameters

Intra 
normalization



NeXtVLAD: a mixture of NetVLAD over group features

𝑦𝑗𝑘 =෍

𝑔

𝑎𝑔 𝑥𝑖 ෍

𝑖

𝛼𝑔𝑘 𝑥𝑖 (𝑥𝑖𝑗
𝑔
− 𝑐𝑘𝑗)

Sum over all groups

Attention function over groups 

Group level NetVLAD aggregation

𝛼𝑔 𝑥𝑖 = 𝜎(𝑤𝑔
𝑇𝑥𝑖 + 𝑏𝑔)



Feature 
expansio
n 

Reshape 
operation

NeXtVLAD: a mixture of NetVLAD on group features 

▪ Parameters Number:

𝜆𝑁 × (𝑁 + 𝐺 + 𝐾 × ( 𝐺 +
𝐻 + 1

𝐺
)

▪ N(input dimension), G(group 
number), K(cluster number), H 
(hidden size), 𝜆(expansion factor)

▪ About 
𝐺

𝜆
times smaller than NetVLAD

with same input and output 
dimension

▪ e. g. N=1024, G=8, K=256, H=2048, 𝜆
= 2 will results in 140 million 
parameters



Overview of NeXtVLAD model

[A. Miech 2017]

▪ Reverse whitening: ො𝑥𝑖𝑗 = 𝑥𝑖𝑗 ∗ 𝑒𝑗
▪ SE Context Gating:

https://arxiv.org/abs/1706.06905




Single model performance comparison



Questions & More Details  - - >  
https://www.kaggle.com/c/youtube8m-2018/discussion/63223

Code -- >
https://github.com/linrongc/youtube-8m

https://www.kaggle.com/c/youtube8m-2018/discussion/63223
https://github.com/linrongc/youtube-8m

