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Objective

 Classify Skin through Geographic Distribution of Tonalities

Figure 1. Example of skin tonalities.
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Introduction

 The skin has been studied since 1914

Figure 2. Map of human skin color 

distribution for native populations, by R. 

Biassutti in the Von Luschan's chromatic 

scale.

Figure 3. Jablonski and Chaplin map 

showing human skin tonalities[9].
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Databases

▪ Training

Humanae

▪ Testing

• Classify through Geographic distribution

Acted and Static Facial Expressions in

 the Wild

KDEF Database

• Skin Recognition

ECU Database
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Purpose System

Figure 4. Proposed System.
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Purpose System-Training

Figure 6. Jablonski and Chaplin map 

showing human skin tonalities[9].

Figure 5. Von Luschan’s Chromatic scale [21]

Clustering

Figure 7. Matrix M, 8 skin tonalities.
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Purpose System-Training

Figure 8. Examples of 3000 Pictures: 

Humanae by Angelica Dass.

Clustering

Figure 9. Matrix X, 8 skin tonalities.

𝑑 = 𝑀 𝑖, 𝑅 − 𝑃𝑅
2 + 𝑀 𝑖, 𝐺 − 𝑃𝐺

2 + 𝑀 𝑖, 𝐵 − 𝑃𝐵
2

eqn. (1)
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Figure 10. Evaluating Membership.

Purpose System-Training

Φ𝑗,𝑘 = ς𝑙=𝑅,𝐺,𝐵 exp
𝛾 𝑙 −𝑋𝑗 𝑚,𝑙

2

2𝑌𝑗
2 𝑚,𝑙

𝑚 = 1,2,3, …Ω𝑗 𝑒qn. (5)

𝑌𝑗 = 𝑣𝑎𝑟(𝑋𝑗), 𝑗 = 1,2,3…8. eqn. (2)
Ω𝑗 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑜𝑤𝑠 𝑜𝑓 𝑋𝑗. 𝑒qn. (3)

𝛾 = Pixel. 𝑒qn. (4)

Ψ𝑗 = max Φ𝑗,𝑘 𝑒qn. (6)
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Purpose System-Testing

𝛾 𝑘 k=1,2,3,…,l x n 𝑒qn. (7)

𝑙

𝑛

Scheme

Proposed

Ψ𝑘,1Ψ𝑘,2Ψ𝑘,3Ψ𝑘,4Ψ𝑘,5Ψ𝑘,6Ψ𝑘,7Ψ𝑘,8 𝑒qn. (8)

I = Ψ𝑘,1 , Ψ𝑘,2 , Ψ𝑘,3 , Ψ𝑘,4 , Ψ𝑘,5 , Ψ𝑘,6 , Ψ𝑘,7 , Ψ𝑘,8 𝑒qn. (9)
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Figure 11. 

Example of 

Image.



Purpose System-Testing

Viola Jones 

Algorithm
Scheme

Proposed Probabilities of 

Geographic Distribution
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Results-No controlled conditions

Figure 12. Person associated to Class 1. Figure 13. Person associated to Class 2. 
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Results-No controlled conditions

Figure 14. Person associated to Class 4. Figure 15. Person associated to Class 6. 
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Results-Controlled conditions

Figure 16. Sad woman associated to 

Class 3. 

Figure 17. Angry woman associated to 

Class 5. 

14



Results-Controlled conditions

Figure 19. Happy woman associated to 

Class 2. 
Figure 18. Disgust woman associated 

to Class 2. 
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Results-Controlled conditions

Figure 21. Neutral woman associated 

to Class 2. 

Figure 20. Afraid woman associated to 

Class 2. 
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Results-Controlled conditions

Figure 22. Surprise woman associated 

to Class 2. 
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Results-Skin Recognition

Figure 23. ECU Database, on the top original images, on 

the bottom skin recognition.

I ≥ 0.13 𝑒qn. (10)
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Conclusions19

• Figures 12-22 show  the results using the system to classify the skin tonalities, the system 

works in controlled and no controlled conditions.

• This work has limitations, we analysis pixel by pixel into the image, if the skin is tanned the 

system could classify the skin in other class. 

• The system could be applied in Medical Industry, it is possible to take pictures under 

controlled conditions.

• Figure 23 shows the results using the proposed system to recognize the skin in an image, we 
cannot recognize all skin in a picture but we can recognize enough to recognize the 

shape.

• It is possible classify skin tonalities through Geographic distribution of skin as this work 

presented and at the same time, the system can recognize the skin in a picture.



Future Work20

• CNN to detect nose tip

• CNN to detect cheek

• Adaptive to light’s color
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