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HEFLOBRBSICBNTT T4 AV b
(BT R g DEA - BLH)) FHMHTEZZIHE O
DEDTH B, BFFETD L IR
Tk, BEBLOT I AV MRERDEAED
FERE LTSN T L7720 (BF-11F
2013), 7T A A b EBYNIFHET S Z LA
ROLNTW AL, HRBGTITbLT 714 X
v MEHiE, IS L B2 EDE L EBNTH
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OFT R EETH 5 2 & REHEHE, gt
WRE (Weber et al, 2012) 7 ESRE & 72
D, UNEYT—a VIRTIESHIATHI 2L
ETE RV, EBIZT T4 XY FEHliCla/has
LEALRIRZ B2 RO EN L. Bz IXEHE
T T A XTI DAl B o [R5 £ B
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FIZHI B X O RIRITCTHesg L, SR REE O
i, FROFRE BOMEZLR & O L
L THWwWHNTE7 (Ferreira et al 2011)
(Ashnagar et al2017) (Ffff2014). 2o X
) T Y FOVIEIGOWIE IR A EEEIC O W
T, Moncrieff & Livingston, L. A. (2009) (&,
TR A FERAB L 20 %2R E L TEEL
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(Moncrieff et al 2009). 7 % VHE{RIZ L %
AENEO—EMZFIHE LT, F¥ Fv—7
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AT 4 2 bOEREEAHET L, R
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OWMEOR, WEHETTFY & IVEEEFRT S
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B AR OF I KN HFT 5 72012
N AL E TR L7, TS LT, MEW
[EHEVE 2 T3 4 72 o L SRNARBIFR SR (1, 1),
(2,2) %, MBEBHEEEEZHRETT 5720128#
WAHBIER SR (2, 1) ZKkd7z 5 5MhH TED
BOLNDPIIOVTUISEIERE (72—
F—5) B0z WIS IERMEOKE (T v
v - AV GE) RRENCER L7 et
v 7 X IBM SPSS Statistics (ver.28) # fif
ML, BEKEIZS% & L7

x1. BREFOAEME EXMHEDLLBHER

M. #R

K LIIEHAEZEOREMEERT. #4500l
FEMIZBUILY YO - 7 A 7 BEDRER,
p > 005 ThH ) IEBGAIHED T & D3RR S
N7z, $RTOMEZOWEMT, HOMEHIK
EVEMFIINIWEAEL D REL, 890F LD
89.5 FF, 89.5 FE X 1 90.0 E, 90.0 FE X V) 905 &
905 FEX 1) 910 FETHEEA R E oz e
% B 4ERTCLEB L 72 RE 5, XTS5
THEREZRDI: (F5MHHTp <001).

2 I AEHE OMREE L Y. MR
Df/MEE 00 B, ®AMEIZ 04 ETH o7
F 7RO & LT 895 FEDSMT0.12
+0.06 L b /& <, 905 D ST 021+
011 LR RED o7, BAEFIBIT B
XEREDOPIIE, 012~ 024 ETH -7z,

HIERRZE DT H e b /N EH o 72 Nol &K
&0 7z No2 OHIEME v, W& P ENE

No. 89.05 89.5 90.07 90.5 9.0
1 88.8 89.5 90.0 90.5 90.9
2 88.9 89.5 89.7 90.1 90.9
3 89.2 89.5 90.0 90.6 91.1
4 89.0 89.4 89.7 90.4 90.9
5 88.9 89.4 90.0 90.4 91.1
6 88.9 89.3 89.8 90.1 91.0
7 89.1 89.6 89.9 90.3 90.8
8 89.3 89.6 90.1 90.4 91.1
9 89.1 89.7 90.0 90.3 91.2
10 89.2 89.6 90.1 90.5 91.1

Wl 89.002 89.5+0.1 89.9%0.2 90.4%0.2 91.0%0.1

B E

T 72—F—KICL589.0FE 895, 89.5F £90.0, 90.0E £90.5E, 905E £91.0EDE (p<0.01)
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®2. BRBEICHBITIZEDEEDIEXIRE

No. 89.0E 89.5F 90.0E 90.5/E 91.0%E T
1 0.2 0.0 0.1 0.2 0.1 0.12
2 0.3 0.1 0.3 0.4 0.1 0.24
3 0.2 0.1 0.2 0.1 0.1 0.14
4 0.1 0.1 0.2 0.1 0.1 0.12
5 0.1 0.1 0.1 0.2 0.1 0.12
6 0.2 0.2 0.2 0.4 0.1 0.22
7 0.1 0.1 0.1 0.2 0.2 0.14
8 0.4 0.2 0.1 0.1 0.3 0.22
9 0.1 0.2 0.1 0.2 0.2 0.16
10 0.2 0.1 0.1 0.2 0.1 0.14

fextmE 0.19+0.10 0.12+0.06 0.15+0.07 0.21+0.11 0.14+0.07 0.16 £0.05

i
* T EERE

£3. ®E#ENO0.1ENO0.2IC K23 HEATEDRERNEFRME

ISR EFEX[E SN EFEX[E
cC(L, 1) ISR cC(1, 3) RARECE
(FrR{E-_EFR1E) (FRR{E-_EFR1E)
No.1 0.963 0.847-0.996 0.987 0.943-0.999
No.2 0.946 0.785-0.994 0.981 0.917-0.998

ICC : Intraclass correlation coefficients

®4. AEAEOREREEYE

e s 95 % {E X [
RI7E B3 ICC(2, 1) (T IRAE- E RE)
181 0.935 0.815-0.992
VAEIRE| 0.926 0.799-0.991
3[EIH 0.930 0.806-0.991

3[E] D 15 0.964 0.888-0.996

|CC : Intraclass correlation coefficients
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Abstract:

[Purpose] The purpose of this study is to verify the accuracy of angle measurement by digital
image analysis for subjects set at 0.5-degree increments.

[Methods] The examiners were 10 university students. The subjects were photographed with
a digital camera, and the model was set to five conditions: 89.0, 89.5, 90.0, 90.5, and 91.0 degrees.
The examiner performed angle measurements in each condition using the digital images
obtained.

[Results] In all examiners, measurements were greater for the larger set angle condition
than for the smaller set angle condition for all conditions. In addition, measurements were
significantly different between conditions. Absolute errors averaged 0.16 =+ 0.05 degrees. The
intraclass correlation coefficient ICC (1, 3) was 0.981-0.987.

[Conclusion] This study suggests that digital image analysis has the accuracy to detect small

changes even when measured by university students.

Key Words : digital photography, alignment, accuracy



