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 Caricature-Visual Face Recognition

Introduction



 Caricature classification by visual model
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Fig 1. Caricature classification ( t-SNE) 
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Fig 2. Caricature classification by visual model (t-SNE) 



 Visual face classification by caricature recogntion 

model

Introduction

Fig 4. Visual face classification by 

caricature Recogntion model 

Fig 3. Visual face classification 
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Dynamic Multi-task learning for 

caricature-visual face recognition



 Total loss of the Multi-task learning is the sum of 

the weighted loss of each task: 

Total loss function

Where L is total loss, Wi is the weight of each task and Li is the loss of 

each task, T is the number of the task, here is three.



 Loss L1 for caricature recognition is the softmax

loss, i.e. cross-entropy loss:

Total loss function

Where Ls1 is softmax loss of caricature recognition task, K is the number of the 

identities of caricatures.

 Loss L3 as L1 for visual face recognition is also

the softmax loss



 Loss L2 for cari-visual face recognition is the 

center-loss [1]

Total loss function

[1] Yandong Wen, Kaipeng Zhang, Zhifeng Li, and Yu Qiao. 2016. A discriminative feature learning approach for deep face 

recognition. In European Conference on Computer Vision. Springer, 499–515.

Where the Cyk is the center of the class which X1 belonging to.
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Dynamic weights of tasks



 How to set weights of tasks in Multi-task learning?

 Static weights (the weights are fix during the training)

a) manually setting

b) greedy search

 Dynamic weights (the weights can be update 

dynamically during the training)

a) naive dynamic weight [2]

b) our proposed dynamic weight

Dynamic weights

[2] Xi Yin and Xiaoming Liu. 2018. Multi-task convolutional neural network for pose-invariant face recognition. IEEE 

Transactions on Image Processing 27, 2 (2018), 964–975.
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independent loss L4



 Naive Dynamic weights [2] updating by the total 

loss L:

Naive Dynamic weights v.s. Ours
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loss L:

Naive Dynamic weights v.s. Ours



 Naive Dynamic weights [2] updating by the total 

loss L:

Naive Dynamic weights v.s. Ours



 Naive Dynamic weights [2] updating by the total 

loss L:

Naive Dynamic weights v.s. Ours

Weakness: The hard task with high loss always

updated by the small weight of task, which lead the 

hard task cannot be well trained.



 Proposed Dynamic weights updating:

Naive Dynamic weights v.s. Ours



 Proposed Dynamic weights updating:

Naive Dynamic weights v.s. Ours



 Proposed Dynamic weights updating:

Naive Dynamic weights v.s. Ours

 Advantage : the easy task with low loss

updated/assigned by a small weight, hard task with

large weights,  which can drive the multi-task learning

to train the hard task sufficienly. 



 Dataset:

 CaVI dataset[3]: 

contains caricatures and visual images of 205 identities, which has 

5091 caricatures ranging from 10-15 images per identity and 6427 

visual images ranging from 10-15 images per identity.

 WebCaricature dataset [4]: 

a large caricature dataset of 252 people with 6024 caricatures and 

5974 photos

Evaluations

[3] Jatin Garg, Skand Vishwanath Peri, Himanshu Tolani, and Narayanan C Krishnan. 2018. Deep Cross Modal Learning 

for Caricature Verification and Identification (CaVINet). arXiv preprint arXiv:1807.11688 (2018).

[4] Jing Huo, Wenbin Li, Yinghuan Shi, Yang Gao, and Hujun Yin. 2018. Web-Caricature: a benchmark for caricature 

recognition. In British Machine Vision Conference.



 Naive Dynamic (Toy experiments with 2 tasks) -

CAVI:

Evaluations

weight
loss

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1
3

3
6

5
9

7
1

2
9

1
6
1

1
9
3

2
2
5

2
5
7

2
8
9

3
2
1

3
5
3

3
8
5

4
1
7

4
4
9

4
8
1

5
1
3

5
4
5

5
7
7

6
0
9

6
4
1

6
7
3

7
0
5

7
3
7

7
6
9

8
0
1

8
3
3

8
6
5

8
9
7

9
2
9

9
6
1

9
9
3

visual_recogntion caricature_recognition

0

1

2

3

4

5

6

7

8

9

1
3

3
6

5

9
7

1
2
9

1
6
1

1
9
3

2
2
5

2
5
7

2
8
9

3
2
1

3
5
3

3
8
5

4
1
7

4
4
9

4
8
1

5
1
3

5
4
5

5
7
7

6
0
9

6
4
1

6
7
3

7
0
5

7
3
7

7
6
9

8
0
1

8
3
3

8
6
5

8
9
7

9
2
9

9
6
1

9
9
3

visual_recogntion caricature_recognition



 Proposed Dynamic (Toy experiments with 2 

tasks):

Evaluations
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 Naive Dynamic (3 tasks):

Evaluations

weight
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 Proposed Dynamic (3 task):

Evaluations

weight
loss
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 Performance on CAVI dataset:

Evaluations



 Performance on WebCaricature dataset:

Evaluations



 Performance on WebCaricature dataset:

Evaluations
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 The proposed dynamic weight module without introducing 

the additional hyperparameters can lead the multi-task 

learning to train the hard task primarily instead of being 

stuck in the overtraining of the easy task.

 No hyperparameters are introduced

 Easy to realise on other deep mult-task learning 

frameworks, such as the detection framework based on 

CNNs, e.g. Faster R-CNN, Mask RCNN

Conclusions



Thanks !


