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

SATOSHI HIGUCHI' and MICHIHARU NIIMI?

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

=l BRHAE HRHE  ToU OFEHE
PF1 1% 0.31%
YOLO PF2, m=0 98% 22.13%
PF2, m=1/8 97% 20.25%
i PF1 25% 6.70%

FaceRecognition
(hog) PF2, m=0 29% 9.46%

0

& PF2, m=1/8 32% 11.11%
PF1 35% 11.25%

FaceRecognition
( ) PF2, m=0 49% 18.37%

cnn

PF2, m=1/8 52% 20.22%
PF1 51% 14.33%
Cascade(def) PF2, m=0 1% 17.18%
PF2, m=1/8 82% 21.12%
PF1 100% 18.42%
Cascade(haar)  PF2, m=0 100% 19.66%
PF2, m=1/8 100% 19.05%
PF1 100% 24.81%
Cascade(lbp) PF2, m=0 100% 25.17%
PF2, m=1/8 100% 26.04%
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Figure 4 Results of detection rate for each discriminator.
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Figure 5 Results of average loU for each discriminator.
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Figure 6 Results of average loU for each discriminator.
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Figure 7 Results of average loU for each discriminator.
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Table 2 Rsults table for each discriminator.

. B IoU MSE  MSE
vl RS
puk: EHE  FEE PRE
PF2, m=0 98% 29.68% 3982.66 946.71
YOLO
PF2, m=1/8 97% 29.32% 5855.16 1050.10
FaceRecognition  PF2, m=0 29% 10.64%  2165.90 85.29
(hog) PF2, m=1/8 32%  11.97%  3410.96 103.33
FaceRecognition  PF2, m=0 49% 20.11% 1120.40 70.66
(cnn) PF2, m=1/8 52%  22.03%  1134.86 71.88
PF2, m=0 71% 18.73% 9039.42 1183.70
Cascade(def)
PF2, m=1/8 82% 23.54% 9410.64 1078.90
PF2, m=0 100% 31.57% 3410.55 2758.20
Cascade(haar)
PF2, m=1/8 100% 30.97% 3575.59 2908.05
PF2, m=0 100% 33.06% 2156.68 840.42
Cascade(lbp)
PF2, m=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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IZHEX B, HEHOBCEOAEICH LT HEE R  Fr¥UR
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Table 3 Results table for each eye discriminator.

B IoU MSE  MSE
BRI H #nil a3
FEHE  FHE PRE
PF2, m=0 33.06% 2156.68 840.42
2L
PF2, m=1/8 33.55% 2260.36 864.69
PF2, m=0 35.19% 2217.77 814.54
YOLOE
Cascade PF2, m=1/8 34.48% 2350.80 880.30
(Ibp) CascadeE PF2, m=0 41.76%  1585.25 191.19
(haar) PF2, m=1/8  3871% 141250  268.39
CascadeE PF2, m=0 37.96% 1784.19 494.71
(Ibp) PF2, m=1/8  36.17% 143090  328.59
W GLPF M YOLOE PF2, m=0 YOLOE Pl
W Cascadef(haar) PF2, m=0 M Casc )PF2, m=1/8 M Cascadef(lbp) PF2, m=0 M Casc

-

X 9 FHOTEHWZ&TFIETO MSE

MSE for each procedure represented by a box-and-

MSEfE

Figure 9

whisker diagram.

(a)-1 (a)-2 (b)-1 (b)-2 (c)-1 (c)-2
(6). Ok LEEZ [FETRELSNLL] 28 P3 £
(c). Ot =& IEWMER> v 7<) 15PAT &Y

10 7 A MEGIZI T D BSOS HEE D5

Figure 10 Examples of feature point estimation in test images.

10-(c)D & H iz, HfEEAE LV FETE TV E LTHE
MROHEENTH T LE SR ALNT-.
5. BHYIC

TIENA T A NOHERHBY —MERT 5720, A
T A NN OEERE A URF SRR 2 HEE T S — oML
PRIZBET 2 FEBREIT o7, BHEMERET 2 FIELE LT
Hough Z#izFIH LM OB E2175 Z & T, ERIZMEH
L72iBlER D2 AZB W TIHRHIES ToU OfEN M B35 Z
ENMERTE . AR K ABEEROFEEEITH Z
& T, MSE DIENMEL 725 Z L 2R TH N TE T
F - EERBIEHICEI L ClE, LBP 55T Mangal09 5 —#
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ZFE S A — NoyfEERDS,  Hikb#s Tl Haar-like
FEHT Mangal09 OF — & %578 S/ 720 A — Ry
B, TNETNRWERZHEITZ ENbroTo. 5% OIS
LT, ANTERBATA N L —va v OFEEEZHESCL
TREFEOBEREFESENET O,

B EBRICHERT LT A MEBA~OEREZ R LT
THWZERRIC, #ATEHOBREERTD.
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