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Abstract: The bow is a symbol of greeting culture in Japan, and it is an important action for smooth
communication. People can learn a correct bow by some methods, such as to use textbooks or internet by
oneself, and to attend manner lectures. However, the former method has a problem that the learner cannot
evaluate the correctness of own bow without an instructor. The latter method has a problem that the man-
ner lectures is not easy to attend. In addition, it takes cost and time. In this paper, we develop a system
which evaluates the user’s bow from videos taken by a monocular camera, realize an environment that people
can learn correct bow by oneself easily. Towards implementation of this system, we defined “posture” ,”
angle” , and “time” as parameters for evaluation of the user’s bow. We developed the system which obtains
above-mentioned parameters from videos by a monocular camera. Moreover, we evaluated the accuracy of
our proposed system by comparing with the expert’s bow evaluation.
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Evaluation System of the Exactness Bow using a Monocular Camera
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Fig. 1 Process of the bow.
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Fig. 2 Types of the bow.
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Table 1 Times of the bow.
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Fig. 3 Extraction process of human region.
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Fig. 4 Setting and moving of feature points.
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Fig. 5 Obtaining ”angle” parameter.
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Fig. 6 HOG extraction.
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Fig. 7 Experiment environment.
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Table 3 Mean absolute error of each parameter.
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Fig. 8 Mean absolute error of angle.
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Fig. 9 Comparison of posture
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Table 5 Correlation of parameters in objective assessment.

AR B B
A | 1.00

W | 0.81  1.00

®E | 079 0.81  1.00

K6 KVATFLIIBIFBE/T A —XDHE

Table 6 Correlation of parameters in this system.

AR I R
A | 1.00

W | 0.25  1.00

®E 1 032 022 1.00

R+45T, 5HITE SITERBAEDHIROENEZETE S
FERRBELEEZOND.
4.3.4 BNFTA—4DOHEE

BHF AR AT LML o TR ONZENRT A=K
MOMHBEZFRZ., TOREERS LR6IZRT. X5 &
D BEIFE TR S N85 A — Xz IR E N FNiRWHE
BhdsdZePhbhrd, HENRNE WS Z 2iE, o
SA—RZDHERRENE NS ZETHE. HIRIE, Ak
MR NI RA—=RDEBDEH N ETH, R T RA—
ZMIMEITNIE, THE] S5 A—XEHBE2ZIT TR Lo
TLZW, EULL FEBUERTERWAREMED D 5. ZhiZ
HUTARYAFLTI, £6 &0, Fohz 7 A -2/
OMHBIZI VI &b E. DFEDZINT A—RITMH L
THBIEZINTWB WS 2L THE. kS, ®
FIRDEBNFA & AV AT LTI, Bo5NZENT A —
XEDOHENKE S BARD, SBULOFEITENIELT
W5, IR EEHENHENPIRKELS BoTzimd KE R
HTHBEEZDL. SHORBINFHEIDOFETIE, &/87
A—REMNELUTHEBLZ T IREELY. ZDko,
SBIEARV AT LU G EEHE R 2 2 ERBRET
H5.

5. ¥&&b

AR TIE, BIRAASTOAZAVTEIHED EHES %
TS B Y AT LADRFEIT o, AT T ANV T O—%
HwazZ et I, THRM] N9 A—%%, HOG R
BEAWDZ 2T BB RIA-REREL, SBL%
FOFEERELUZ. £72, EMRIZL 2 BEHEOFEMN
Sl & AT LI & B B DORE R E LIRS 5 Z L TRY
AT LOFMEITo72. TR, TNENDNRTA—XK
T RN 2 5, = 2 AN TRBkTcET W3
BRHEBH XK 60 %BFEETH Y, VATFLOHEL LT
BAR+A7E o7, EROMAEERT-7-225, HMROK
BTG D sBULRS R & RS AT LD mEULR R TR NS
A— R DOHBEIZKREREND 572, TNBY AT LDK
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EE TR RERFERTRZVIEEZONS. 5%
E8 T A — 2 S & SBAL D FIEOWE, ¥ AT b OFHT
HEORELZTV, X DEEORWBEHED EM S FEAMN
VAT LDRFEBET.
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