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Abstract 
Currently, many voice recognition technologies are available; however, the use of these technologies in noisy environments is difficult. 

Therefore, a wide range of techniques for individual authentication and utterance recognition using lip movements without voice data have 
been proposed and are achieving excellent results. To date, verification of these methods has involved only specific words, and we believe 
more general verification is needed to aim for practical use. In our proposed method, the spectrum of lip movements during words utterance is 
calculated by Fourier transforms, and the correlation of the spectrums between uttered words is estimated. Using this method, we studied the 
possibility of recognizing words with the same number of characters that were considered likely to be difficult to recognize. Furthermore, we 
analyzed the correlation of the power spectrum when the same speaker said the same words but on different days and at different times, and our 
results showed strong correlation between these power spectrums. We also introduced difficult examples of recognition by correlation of the 
power spectrum using words with similar or matching vowel sounds. Finally, we discuss the validity of our proposed method to recognize 
words only by lips movements without saying the words aloud. 
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Fig.1

 

 
 

Fig.1   Characteristic points of lip. 

 

 

 

 

 

 

 
 

Fig.2

Fig.2   System configuration. 
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Fig.3-a Fig.3-b
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Table 4

 

Fig. 3-a  Trajectory of lip movement when uttering 
Amanohara by subject1. (Left characteristics point) 

Fig. 3-b  Trajectory of lip movement when uttering 
Amanohara by subject1.(Jaw characteristics point) 

Fig. 4-a  Power spectrum of the trajectory of lip movement 
when uttering Amanohara by subject1.(Left characteristics 

point) 

 
Fig. 4-b  Power spectrum of the trajectory of lip movement 
when uttering Amanohara by subject1.(Jaw characteristics 

point) 

 
Table 1 Correlations of trajectory of the left characteristic point when 

uttering same phrase twice  

Table 2 Comparison of the correlations of power spectrum when uttering 
three phrases for subject1. (Left characteristics point) 

 

Table 3 Comparison of the correlations of power spectrum when uttering 
three phrases for subject1. (Jaw characteristics point) 

Correlations when uttering three phrases (Jaw 
characteristics point) 

Wabinureba Amanohara Morotomoni 
Wabinureba 0.953 0.842 -0.096 
Amanohara 0.972 -0.147 
Morotomoni 0.996 

 
Table 4  Correlations when uttering [Amatsukaze] and [Amanohara] 

of each characteristics point. 

Correlations when uttering [Amatsukaze] and  
[Amanohara] of each characteristic point. 

Yamakawani 
(Left point) 

Yamakawani 
(Jaw point) 

Amatsukaze(Left point) 0.886 
Amatsukaze(Jaw point) -0.204 

 

5.1

Fig.5

Fig.6 3
Fig.6

Table 5 Table 6
Table 7  

Fig.5 Fig.6

Table 5,6,7

Correlations  of trajectory of the left characteristic point 
when uttering same phrase twice  

 Wabinureba Amanohara Morotomoni

Subject1 0.404 0.404 0.683 

Correlations when uttering three phrases (Left characteristics 
point) 

Wabinureba Amanohara Morotomoni
Wabinureba 0.983 0.098 -0.093 
Amanohara 0.923 -0.201 
Morotomoni 0.994 
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Fig. 5  Trajectory of lip movement by each subject.(Wabinureba, Left 

characteristics point) 

Fig. 6  Power spectrum of the trajectory of lip movement when uttering 
Wabinureba by each subject.(Left characteristics point) 

Table 5 Correlations when uttering Wabinureba between each subject. 
(The left characteristic point) 

Correlations when uttering same phrase between each subject.
(The left characteristics point) 

 Wabinureba  Wabinureba

Wabinureba  0.988 0.973 

Wabinureba   0.982 
 

Table 6 Correlations when uttering Amanohara between each subject. 
(The left characteristic point)  

Correlations when uttering same phrase between each subject. 
(The left characteristic point) 

 Amanohara(2) Amanohara(3) 

Amanohara(1) 0.947 0.967 

Amanohara(2)  0.839 

 
Table 7 Correlations when uttering Morotomoni between each subject. 

(The left characteristic point) 

Correlations when uttering same phrase between each subject. 
(The left characteristic point) 

 Morotomoni(2)  Morotomoni(3) 

 Morotomoni(1) 0.991 0.983 

 Morotomoni(2)  0.983 

Fig.7
Fig.9

Fig.8 Fig.10
Fig.7,9 Table 
8

5.1 5.2

 

Fig. 7  Trajectory of lip movement when uttering Wabinureba. 
(Morning, Left characteristics point) 

Fig. 8  Power spectrum of lip movement when uttering 
Wabinureba. (Morning, Left characteristics point) 

Fig. 9  Trajectory of lip movement when uttering Wabinureba. 
(Night, Left characteristics point) 

Fig. 10  Power spectrum of lip movement when uttering 
Wabinureba. (Night, Left characteristics point) 
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Fig.7 Fig.9

Table 8
0.9

 
 

Table 8  Correlations of when uttering [Wabinureba] on different days and 
at different times (Left characteristics point). Mor.:Morning,Eve.:Eveneing 
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Fig.11
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Fig.13 Fig.14
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Fig.15
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Fig.17 Fig.18
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Fig. 11  Trajectory of the left characteristics point when 
uttering resemble vowels (Amatsukaze and Amanohara) 

Fig. 12  Trajectory of the jaw characteristics point when 
uttering resemble vowels (Amatsukaze and Amanohara) 

Fig. 13  Power spectrum of the trajectory of the left 
characteristics point when uttering resemble vowels 

(Amatsukaze and Amanohara) 

Fig. 14  Power spectrum of the trajectory of the jaw 
characteristics point when uttering resemble vowels 

(Amatsukaze and Amanohara) 

Table 9  Correlations when uttering each phrase of resembling 

 vowel of left and jaw characteristic point. 

 

Correlations when uttering [Wabinureba] on different days and
at different times (Left characteristics point). 

Correlations when uttering each phrase of resembling 
vowel of left and jaw characteristic point. 

 Amanohara(Left) Amanohara(Jaw)
Amatsukaze(Left) 0.957  
Amatsukaze(Jaw)  0.957 
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Fig. 15  Trajectory of the left characteristics point when uttering same 
vowels (Aukotono and Harunoyono) 

Fig. 16  Trajectory of the jaw characteristics point when uttering same 
vowels (Aukotono and Harunoyono) 

Fig. 17  Power spectrum of the trajectory of the left characteristics 
point when uttering same vowels (Aukotono and Harunoyono) 

 
Fig. 18  Power spectrum of the trajectory of the jaw characteristics 

point when uttering same vowels (Aukotono and Harunoyono) 

 

Table 10 Correlations when uttering each phrase of same vowels of left 
and jaw characteristic point. 
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Correlations when uttering each phrase of same vowel of 
left and jaw characteristic point. 

Harunoyono(Left) Harunoyono(Jaw)
Aukotono(Left) 0.942 
Aukotono(Jaw) 0.885 
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