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Detecting the face region of a character and Estimating feature points 
for Drawimg Assistance Tools 

 

SATOSHI HIGUCHI1� and  MICHIHARU NIIMI2 
 

Abstract: In the training of drawing illustration, it is important to evaluate the balance of each part at the beginning of the drawing 
and to evaluate the finished drawing, and for this purpose, it is necessary to understand what needs to be corrected in one's own 
drawing. However, the evaluation of illustrations is often based on the senses, and the drawer alone may not be able to notice the 
size of each part or discrepancies in the drawing. In this study, we propose a tool that quantifies the features in an illustration and 
uses them to assist in drawing the illustration so that the drawer can judge the current state and the parts that need to be corrected 
by oneself. In this paper, we propose a method for automatically extracting face regions from illustrations and extracting feature 
points for use in this tool. 
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Figure 1� Position of the feature points. 
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Figure 2� Example of face estimation. 

 
3.1 %*��;:��$�', 
#(%, ')8�=į��:%Ǣ�)võ.%%«ñ5�ó8

;:ǣį�ŻĪ*ƕĕ�ÖÆ�:²Ɗø=ƈý�Ǣ�)�

ĕ=6%��ÌµǢ�ǘÉ*.&
% , 5&(7 = 0,1,… ,6 − 1)=ŕ	

#.&
%!" = .&

% − 5& −8,.&
%#$ = .&

% + 5& +8$Ɠ�;:�ǘÉ

(.&%!", .&%#$) �į��;:ǣ�)%�)8*į��;��
ǘÉ(Ĉ��:boNm%��ǣ1�Ť�ǘÉ�ŗ�ŲÃ

=Ï;:Ìµ*ǀ�'�(ƨĖ=�:ǣ 
ó8;��ǘÉ=p!�!ǛƬ�À(�:�%$ǢǛ

ǘÉ)į�ŻĪ=ó:ǣp!)�ǘÉ8į��;:Ǜǘ

É5ƕĕ�ÖÆ�:²Ɗø��:�4Ǣ�)į��ĕ=9& 
%��ÌµǢǛǘÉ)šï�Ɣ%�#ìǠ1ǡ�Ľ1:ǣ 

:.'
!", .'

#$;	, := = 0,1,…… ,∑(9&);											(1) 
{Ǣ01234%9&=ŕ	#Ǣ?()*+,=ìǠ2ǡ%ØƆ�;:ŗ

�WoR%�:ǠÄ 2 )(b) Ǣį��;�ŲÃ(Ð�¹1
;:ŗŷ0&ƮƎǡǣ 

?()*+, =@01234 A:.'
!", .'

#$;B																		(2)

∑.!

'/0
 

�)ŗ�% Face Map =�ŕ�#ǛǘÉ)�Ƅ=p!)
ǘÉ(Ø4:ǣFace Map*�ŗ��)Ǜ)�Ƅ*rǂ)v
õ(ǢƂǇ(�Ƅ�:�%	
ƈ�)5%Ǣ#%¶�Ķæ!, 
Ƃæℎ%�#ǢìǠ3ǡ$Ɠ�;:ŗ�WoR$�:ǠÄ 2
)(c)ǡǣ'�D1, D2*´Ƴ(��:�ő$�9Ǣ{Á)Ùǝ
$*D1 = 5.0G34, D2 = 5.0G35%��ǣ 



ùË�œ×�ŢŪËº 
IPSJ SIG Technical Report 

 

 

�2022 Information Processing Society of Japan 3 
 

?6(%, ') =
1

HD1 IA% −
!
2B

6
I + 1JKD2 LA' −

ℎ
4B

6
L + 1N

					(3) 

�)?6%?()*+,=�ŕ�#ǢǛǘÉÛé(Face Density)=~
s)ìǠ4ǡ$ØƆ=�:ǣ 

?P = ?()*+, ∙ ?6													(4) 
 

�)?P=Ǌ� T79��Ñ�	ŗŷ=¡ġŗŷ%�#y
�ª��ŗ�=ìǠ5ǡ%Ɠƞ�:ǣ 

?P7&+892
! 						(5) 

?P7&+892
! )¡ġŗŷ=tư'�Ã3ĥÝšï(�	#Ǣ

%, '%5(ĥ5Ý�	ň=Pmin
TL	 .:&+

!" Ǣĥ5Ñ�	ň=.:81#$

%��%�Ǣ#(%, ')8Ľ4�	ǛšïǘÉ*	 (.:&+
!" , .:81#$ )

(Ø1:ǣ 
3.2 0!.�$�', 

�£ŗ�8Ōôň$�: 18ň)%, 'êĴ=čØ�:�
4Ǣłà×Ƈ=ŕ	:ǣčØ=Ƒ
eWk*Ä 3)ıÿ%
�:ǣManga109)WoR8Ǣ́ ŝ)võêĴǈ)võê

Ĵ=ŗ�)võ%':7
( 1090ĩŕú�Ǣ1ĩ(!�Ƃ
ĶĻő)ćÑƃÝ6võêĴ=imSc(rsâ³ĕ]H

Qk�8�#WoRĕ)ćí=Ƒ �WoRQTX=ŕú

�#×Ƈ=Ƒ �ǣ1�ŗ�)ƂĶLBP* 128�128 %
�#ǢBiOX)ƀǂ�=¡ġŗŷ%�#×Ƈ$�:7


(IloOJokª=ě�Ǣi_iM@m^AkR=ŕ	

#ŗ��œ=Ƒ
ǣ�£ŗ�(�ŕ�:ǛǘÉ* 128�128
(jLBP=�#ŌôňêĴ=čØ�:ǣ 

 

 
Ä 3� ŌôňčØ=Ƒ
łà×Ƈ)eWk 

Figure 3�  CNN model for feature point estimation. 
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Table 1� Rsults table for each discriminator. 

Ƭ�À Ǜį��œ į�ő IoU)çÇ� 

YOLO 

PF1 1% 0.31% 

PF2, !=0 98% 22.13% 

PF2,	 !=1/8 97% 20.25% 

FaceRecognition 
(hog) 

PF1 25% 6.70% 

PF2, !=0 29% 9.46% 

PF2,	 !=1/8 32% 11.11% 

FaceRecognition 
(cnn) 

PF1 35% 11.25% 

PF2, !=0 49% 18.37% 

PF2,	 !=1/8 52% 20.22% 

Cascade(def) 

PF1 51% 14.33% 

PF2, !=0 71% 17.18% 

PF2,	 !=1/8 82% 21.12% 

Cascade(haar) 

PF1 100% 18.42% 

PF2, !=0 100% 19.66% 

PF2,	 !=1/8 100% 19.05% 

Cascade(lbp) 

PF1 100% 24.81% 

PF2, !=0 100% 25.17% 

PF2,	 !=1/8 100% 26.04% 
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Figure 4� Results of detection rate for each discriminator. 

 
Ä 5� ´Ƭ�À(��: IoU)çÇ�)ŻĪ 

Figure 5� Results of average IoU for each discriminator. 
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Figure 6� Results of average IoU for each discriminator. 
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Figure 7� Results of average IoU for each discriminator. 
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Table 2� Rsults table for each discriminator. 

Ƭ�À 
Ǜį� 

�œ 
į�ő 

IoU 

çÇ� 

MSE 

çÇ� 

MSE 

vÓ� 

YOLO 
PF2,	 "=0 98% 29.68% 3982.66 946.71 

PF2,	 "=1/8 97% 29.32% 5855.16 1050.10 

FaceRecognition 

(hog) 

PF2, "=0 29% 10.64% 2165.90 85.29 

PF2,	 "=1/8 32% 11.97% 3410.96 103.33 

FaceRecognition 

(cnn) 

PF2, "=0 49% 20.11% 1120.40 70.66 

PF2,	 "=1/8 52% 22.03% 1134.86 71.88 

Cascade(def) 
PF2, "=0 71% 18.73% 9039.42 1183.70 

PF2,	 "=1/8 82% 23.54% 9410.64 1078.90 

Cascade(haar) 
PF2, "=0 100% 31.57% 3410.55 2758.20 

PF2,	 "=1/8 100% 30.97% 3575.59 2908.05 

Cascade(lbp) 
PF2, "=0 100% 33.06% 2156.68 840.42 

PF2,	 "=1/8 100% 33.55% 2260.36 864.69 
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Figure 8�  Location and distance of values used for eye pair 
detection. 
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Table 3� Results table for each eye discriminator. 

ǛƬ�À ŝƬ�À 
Ǜį� 

�œ 

IoU 

çÇ� 

MSE 

çÇ� 

MSE 

vÓ� 

Cascade 

(lbp) 

�� 
PF2, "=0 33.06% 2156.68 840.42 

PF2,	 "=1/8 33.55% 2260.36 864.69 

YOLOE 
PF2, "=0 35.19% 2217.77 814.54 

PF2,	 "=1/8 34.48% 2350.80 880.30 

CascadeE 

(haar) 

PF2, "=0 41.76% 1585.25 191.19 

PF2,	 "=1/8 38.71% 1412.50 268.39 

CascadeE 

(lbp) 

PF2, "=0 37.96% 1784.19 494.71 

PF2,	 "=1/8 36.17% 1430.90 328.59 

 

 
Ä 9� Ű,�Ä=ŕ	�´āǖ$)MSE 

Figure 9�  MSE for each procedure represented by a box-and-
whisker diagram. 

 

 
Ä 10� VOXŗ�(��:ŌôňčØ)� 

Figure 10� Examples of feature point estimation in test images. 
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1�ǛƬ�À(ǉ�#*ǢLBP Ōô$ Manga109 )WoR
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=×Ƈ���FOJoY�ǜÀ�ǢŝƬ�À$* Haar-like
Ōô$ Manga109 )WoR=×Ƈ���FOJoY�ǜÀ
�Ǣ�;�;ƍ	ŻĪ=���%�< �ǣ{ò)Ƨǚ
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