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ABSTRACT

A Study on Comparative Analysis of Outdoor
Slacks Pattern with the Use of 3D Body Shape

Kim, Hee-Sun
Department of Clothing
The Graduate School of

Sungshin Women'’s University

The purpose of this study is to design and manufacture experimental
clothing based on this by comparatively analyzing pattern by collecting 3
kinds of patterns in outdoor slacks by brand for women at home targeting
middle-aged women, and to suggest improvement plan for developing
excellent product through real wearing evaluation, and motion optimization
evaluation, virtual wearing evaluation.

This study conducted preliminary questionnaire survey targeting 100
middle-aged women for selecting types of outdoor brand and outdoor
slacks design for which middle-aged women at age 50~59 prefer. Based
on the questionnaire contents of 82 people except 18 insincere copies, it
selected 3 kinds of outdoor slacks in a type of being judged to be suitable
for the comparative subjects with being the highest in wearing ratio of
female & middle-aged consumers at home.

As a result of preliminary experimental survey, the comparative clothes



were selected in 3 outdoor brands that were indicated to be the highest in
brand preference and to be the highest in the wearing ratio. Comparative
clothing A has a form of slightly slim fit along with rubber band.
Comparative clothing B has a form of straight trousers in addition to the
side part of having partially rubber band. Comparative clothing C has a
form of straight trousers with comfortable activity because of being put
waist dart in the front shell and the back shell, of having long crotch in
the front and the back, and of having ease in the thigh and hip
circumference.

The average waist circumference in questionnaire survey subjects was
consistent within the error range of +09cm with 83.0cm(Korean Agency
for Technology and Standards, Size Korea, 2010) as the average waist
circumference in women at age 50~59, which was reported in the 6th
Korean Anthropometric Survey three dimensional measurement report by
Size Korea. The comparative clothing size in this study was decided on
the basis of waist circumference in the middle-aged women with the
standard body type. The experimental clothing in real wearing was
completed with a modification work over 3 times. The primary
experimental clothing was designed by referring to the detailed size that
was shown in brand with the highest preference for outdoor slacks as a
result of preliminary survey. The secondary experimental clothing was
modified and supplemented on the basis of results in real wearing
evaluation and motion optimization evaluation on wearing sensation. The
tertiary experimental clothing was modified and supplemented in order to
Increase appearance satisfaction as well as wearing sensation of outdoor

slacks.



To compare and analyze outdoor slacks between experimental clothing
and comparative clothing, it selected 5 subjects based on waist
circumference of middle-aged women with the standard body type at age
50~59, and then carried out real wearing evaluation and motion
optimization evaluation. The real wearing evaluation was made by 10
experts. The motion optimization evaluation was made by 5 subjects. Data
analysis was used SPSS 21.0. The mean and the standard deviation by
item were calculated on comparative pattern and research pattern.
One-Way ANOVA and Duncan’s multiple range test were carried out. The
virtual wearing evaluation was carried out by generating a virtual model
through utilizing I-Virds 3.0 program as for outdoor slacks of experimental
clothing and comparative clothing. Also, amount of air gap was measured
by calculating the air gap area and the air gap distance between clothing
and human body on ‘Auto CAD’ of America’s Autodesk company by
using the real wearing evaluation. The measurement regions, which were
used in this study, were set for totally 5 parts in sectional diagrams of
waist circumference, hip circumference, thigh circumference, Kknee

circumference, and calf circumference.

The findings are as follows.

First, as a result of analyzing the comparative clothes A, B, C in each
of three types, and the experimental clothing pattern, the ease in waist
circumference in the item of front shell was indicated to be in order of
comparative clothing B>C>A. The crotch piece width was indicated to be
in order of comparative clothing C>B>A. The ease in waist circumference

can be known to be the best ease in comparative clothing B. As the



crotch piece width is a part of having influence upon crotch, the
comparative clothing C showed the biggest value, thereby being able to be
known to be comfortable for motion. In the item of back shell, the back
central line angle was indicated to be in order of comparative clothing
A>C>B. It can be known that comparative clothing A is laid down the
back central line angle, but that comparative clothing B is set up the back
central line angle. In item of length, the knee length was shown to be in
order of comparative clothing C>B>A. Thus, it can be known to be
designed to be lowest knee height in comparative clothing C and to be the
highest knee height in comparative clothing A. Seeing difference between
the front-shell knee width and the front-shell hem width in the item of
slacks girth, it was indicated to be in order of comparative clothing
A>C>B. This can be known that the lower to the hem from the knee
leads to the tighter silhouette in comparative clothing A and to the
straighter trousers in comparative clothing B.

Second, in the frontal item of the real wearing evaluation, the
experimental clothing D was shown the best satisfaction. It was indicated
to be in order of comparative clothing C>B>A, Thus, significant difference
was shown(p<.001). This is thought that comparative clothing A has the
smallest measurement value in the conversion degree of pattern, thereby
having small ease, and has silhouette in slim fit of being adhered closely
to the body, thereby being evaluated to be low in satisfaction.
Experimental clothing D appeared to have the highest satisfaction in the
whole silhouette part of the front. The real wearing evaluation showed the
highest satisfaction as a whole. In the whole item, the experimental

clothing D was indicated to have the best satisfaction. It was shown to be



in order of comparative clothing C>B>A. Thus, significant difference was
shown(p<.001). Experimental clothing D was indicated to have high
satisfaction in the appearance of being suitable for the slacks tip width.
This seems that satisfaction appeared to be high by designing the hem
width of the front shell and the back shell proportionally given designing
experimental clothing.

Third, the motion optimization evaluation was indicated that the
experimental clothing D is the most optimal for motion when walking at
an ordinary pace. The bad motion was shown to be in order of
comparative  clothing C>B>A. Thus, significant difference  was
shown(p<.001). Comparative clothing A has the smallest size in waist
circumference and crotch length compared to other comparative clothes and
experimental clothing D, thereby seeming to be indicated relatively lowly in
motion optimization in ‘waist region’ and ‘crotch region.” Experimental
clothing D was indicated to be similar to other comparative clothes in size
of hip circumference. However, the motion optimization was indicated to be
low in 'hip region’ in order of comparative clothing C>experimental
clothing D>comparative clothing B>comparative clothing A. Experimental
clothing D was indicated to be most optimal for motion when bending the
waist forward at a 90 degree angle. Bad motion was shown to be in order
of comparative clothing C>B>A. Thus, significant difference was
shown(p<.001). Comparative clothing A has the slimmest fit style, thereby
getting smaller in ease according to a rise in abdominal circumference in
more bending the waist. It can be known to be indicated to be the lowest
In motion optimization compared to other comparative clothes and

experimental clothing D in case of ’'waist region.” In ‘hip region, the



experimental clothing D was indicated to be lower in motion optimization
than comparative clothing C. This seems that the experimental clothing D
has only front dart, but no back dart given designing pattern, thereby
having been shown to be lower in motion optimization than comparative
clothing C.

Fourth, the three-dimensional virtual wearing evaluation was indicated to
be the largest in ease of experimental clothing D in case of the front side.
The insufficient ease was shown to be in order of comparative clothing
C>B>A. Thus, significant difference was shown(p<.001). Comparative
clothing A 1s measured to be the smallest in size of front waist
circumference as a result of analyzing pattern. This can be considered to
be outcome to be consistent because the waist region ease was indicated
to be the smallest. A case as saying that ‘knee width is suitable’ was
indicated to be low in order of experimental clothing D>comparative
clothing B>C>A. This can be considered to be the outcome of being
consistent with the pattern analysis because the evaluation result appeared
in order of being smaller difference between the knee width size in
comparative clothes A, B, C pattern and the knee width size of the mean
value of comparative clothing pattern. In case of the back side, the ease of
experimental clothing D was indicated to be the largest. The insufficient
ease was shown to be in order of comparative clothing C>B>A. Thus,
significant difference was shown(p<.001). This is the outcome same as
saying that 'ease of waist region is suitable.” Thus, it seems that there is
a need of designing by reflecting physical characteristic in the front and
the back given designing patter of waist circumference.

Fifth, the real wearing evaluation, the motion optimization evaluation, and



the virtual wearing evaluation corresponded to a subjective evaluation
method that a group of several experts evaluates according to evaluation
item by being formed while subjects wear comparative clothing and
experimental clothing. Accordingly, the wearing section and the air gap
amount were analyzed by using 3D scanner as the more objective method.
As a result of analyzing air gap amount by average region from subject 1
to subject 5 in the wearing section analysis and air gap amount analysis
with the use of 3D scanner, the mean air gap amount value was indicated
to be n order of comparative clothing B>experimental
clothing>comparative clothing C>comparative clothing A in the sectional
diagram of waist circumference. It was shown to be in order of
experimental clothing>comparative clothing C>B>A in the sectional
diagram of hip circumference. In the sectional diagram of thigh
circumference, it was indicated to be 1In order of experimental
clothing>comparative clothing C>B>A. In the sectional diagram of knee
circumference, it was indicated to be 1In order of experimental
clothing>comparative clothing C>B>A. In the sectional diagram of calf
circumference, it was indicated to be in order of experimental
clothing>comparative clothing B>C>A. Accordingly, the experimental
clothing is judged to be higher in aesthetics than comparative clothes A,
B, C and to have been designed functional pattern with excellent wearing
sensation.

This study carried out analysis with 3D body shape by allowing
middle-aged women to wear outdoor slacks by brand with the use of 3D
body scanner, and designed pattern of slacks for mountain clothes that are

not lacking in activity and functionality for consumers to clime mountain



through this. Hence, it is expected to increase wearing satisfaction of
mountain clothes a little more highly and further to be likely able to offer
empirical data to outdoor producers and sellers at home. Also, the aim is
to increase future applicability by evaluating optimization of experimental
clothing after analyzing appearance and air gap amount in the virtual

wearing status.
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= 5 & o =Ho it = Ay
<HE 4> APJA 19 ASFAE e5F AF A4
Front Back
A97 1 mean
SR90° FR60° FR30° FRO® F FLO° FL30° FL60° SLI0° BL60° BL30° BL0O® B BRO° BR30° BR60°
H| L
0.16 0.47 0.06 0.01 0.43 0.28 043 0.45 0.16 0.09 0.57 0.85 14 1.31 0.54 0.02 0.45
A
T
B 2.01 0.71 0.72 0.65 0.26 0.96 1.37 0.95 1.1 0.81 0.06 0.49 1.44 0.29 0.78 1.87 0.90
B
0.07 0.64 0.36 0.29 0.14 0.59 0.67 0.78 0.42 0.34 0.44 0.32 1.8 1.08 0.03 0.26 0.51
C
AP 0.44 0.33 0.11 0.51 0.64 0.38 0.14 0.2 0.09 0.03 0.25 0.27 1.24 0.68 0.09 0.48 0.37
o] a1
2.35 1.07 0.21 0.83 0.48 0.87 0.15 0.58 1.42 0.45 041 0.01 0.55 0.43 1.02 1.3 0.76
A
W
ol 3.07 0.47 0.12 1.04 0.19 1.94 0.05 0.37 0.8 0.87 0.65 0.17 0.68 0.58 0.8 1.93 0.86
B
il e
2.27 1.88 0.49 0.92 0.88 1.49 0.29 0.07 0.7 1.82 0.86 0.1 0.73 0.12 0 1.11 0.86
C
AdE 2.88 0.81 0.17 1.26 0.16 1.89 0.3 0.2 1.75 0.96 0.2 0.04 0.48 0.33 0.73 12 0.83
Front Back
w9l em mean
SRR90° FSR90° FRR60° FRR30° FRO° FRL30° FRL60® FRSL90° SRL90° BSRL90° BRL60° BRL30° BR BRR30° BRR60° BSR90°
H] &
0.61 0.61 0.69 0.26 0.24 0.61 047 0.24 0.24 0.24 0.25 0.11 0.14 -0.3 0.33 0.61 0.33
A
o] -
rte 1.44 1.44 0.59 0.57 1.24 0.53 0.72 1.23 1.23 1.23 0.68 0.1 1.2 0.17 1.6 1.44 0.96
B
©w o] -
1.41 141 0.48 121 0.57 2.53 2.79 1.06 1.06 1.06 0.73 0.49 0.85 1.66 1.73 1.41 1.28
C
Ay E 0.71 0.71 1.09 0.65 118 0.23 0.85 0.49 0.49 0.49 0.05 0.79 04 1.06 1.34 0.71 0.70
o] &
0.94 0.94 0.01 0.25 1.02 1.35 1.33 12 1.2 12 1.45 1.61 1.14 0.47 1.1 0.94 1
A
I mAc
T= 1.11 1.11 0.49 1.26 2.78 0.95 1.01 0.55 0.55 0.55 1.56 1.92 2.58 3 0.79 1.11 1.33
B
KA e
0.84 0.84 0.27 1.65 2.47 2.05 1.41 1.7 1.7 1.7 1.02 1.67 2.32 1.03 0.83 0.84 1.39
C
Ay 5 0.86 0.86 0.33 0.5 2.68 1.44 0.55 1.26 1.26 1.26 0.68 1.72 3.19 1.05 0.67 0.86 1.19
H] ol =
0.5 0.5 0.13 0.38 0.91 0.65 0.06 0.17 0.17 0.17 0.26 1.02 118 1.05 0.92 05 0.53
H] B
2] 1.04 1.04 0.74 1.29 2.45 1.1 0.43 1.04 1.04 1.04 0.5 2.19 2.7 2.68 142 1.04 1.36
B
b W]
0.39 0.39 0.19 1.27 0.41 119 1.14 1.05 1.05 1.05 1.44 1.67 1.98 1.7 0.73 0.39 1
C
APE 1.05 1.05 0.23 0.01 1.65 1.29 0.27 0.48 0.48 0.48 0.51 1.98 2.27 217 0.95 1.05 0.99
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Front Back
382} 2 mean
SR90° FR60° FR30° FRO° F FLO° FL30° FL60° SL90° BL60° BL30° BLO® B BRO° BR30° BR60°
H] L
0.93 1.64 155 1.31 113 0.41 0.53 0.55 0.24 0.12 0.05 0.11 0.81 0.06 05 1.08 0.69
A
EEE
Bk 0.3 0.87 1.13 0.97 0.17 0.16 0.47 0.39 0.53 0.02 0.03 0.29 0.78 0.82 0.84 0.39 0.51
B
0.3 0.57 0.13 0.13 0.61 045 1.01 0.55 0.13 0.18 0.64 1.08 0.43 0.01 0.17 0.38 0.42
C
kR 0.98 0.57 0.98 0.97 0.11 0.07 0.29 0.27 0.11 0.02 0.22 0.18 0.61 0.76 0.47 0 0.42
H] k&
0.17 0.23 0.22 0.75 0.32 043 0.48 0.08 0.22 0.09 0.16 0.03 0.82 0.14 0.35 0.04 0.28
A
M
ol 0.41 0.33 0.54 0.69 0.32 1.63 1.42 0.09 0.21 0.16 0.05 0.1 1.02 0.48 0.8 0.49 0.55
B
b2as] S
0.29 0.31 0.5 1.53 0.04 1.37 0.84 0.41 0.4 0.19 0.25 0.44 1.09 0.54 0.11 0.72 0.56
C
A3 e 0.02 0.03 1.04 2.14 0.72 1.28 0.66 0.21 0.11 0.37 0.36 0.34 0.98 0.56 0.23 0.6 0.6
Front Back
9] em mean
SRR90° FSR90® FRR60° FRR30° FRO® FRL30® FRL60® FRSLY0® SRL9Y0® BSRL90° BRL60° BRL30° BR BRR30° BRR60° BSR90°
M
1.29 1.29 1 0.96 1.28 1.05 0.66 0.92 0.92 0.92 0.6 0.67 0.5 0.28 0.35 1.29 0.87
H] L&
L= 0.58 0.58 0.44 0.59 117 0.61 1.02 0.37 0.37 0.37 0.31 0.02 1.52 0.81 0.33 0.58 0.6
B
i) H] a2
0.95 0.95 0.84 0.75 2.28 1.07 0.01 0.06 0.06 0.06 0.43 1.1 0.99 0.09 0.84 0.95 0.71
C
Ay 0.32 0.32 0.1 0.01 245 1.79 0.46 091 0.91 0.91 0.84 1.21 1.39 0.91 0.47 0.32 0.83
B] B
0.42 0.42 0.25 0.27 0.06 0.45 05 0.75 0.75 0.75 1.01 1.23 0.94 0.65 0.84 0.42 0.61
A
H &
5 0.55 0.55 04 1.16 194 14 0.49 0.55 0.55 0.55 1.39 1.65 1.7 1.58 0.54 0.55 0.97
B
EE e
0.28 0.28 1.1 0.02 117 1.24 0.65 1.17 1.17 117 1.73 1.72 211 1.03 0.6 0.28 0.99
C
AYE 0.53 0.53 0.36 0.17 1.44 1.55 0.46 0.45 0.45 045 12 158 157 153 0.78 0.53 0.85
B]
057 057 0.21 0.13 0.35 0.88 0.88 0.31 0.31 0.31 0.18 052 0.78 0.68 0.62 057 0.49
A
B) B
k= 0.94 0.94 0.13 0.34 218 263 0.67 0.19 0.19 0.19 0.42 15 2.6 2.75 218 0.94 117
B
EE e
0.54 0.54 0.02 0.98 1.19 0.71 0.74 0 0 0 0.16 1.2 1.66 1.7 1.32 054 0.71
C
Adx= 0.52 0.52 0.12 0.1 1.73 2.06 0.8 0.25 0.25 0.25 0.09 1.59 2.08 2.03 1.33 0.52
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Front Back
497 3 mean
SR90° FR60° FR30° FRO® F FLO° FL30° FL60° SLI0° BL60° BL30° BL0O° B BRO® BR30° BR60°
H| L
0.34 15 1.7 1.65 2.46 24 1.02 0.49 0.01 0.57 0.72 1.08 1.8 12 0.83 0.16 1.12
A
T
B 0.88 0.53 1.25 1.52 0.48 1.69 0.34 0.34 0.05 0.07 0.44 0.67 1.44 0.9 0.84 0.99 0.78
B
0.35 0.17 0.36 0.36 0.26 0.22 0.83 0.05 0.14 0.17 0.39 0.44 0.73 0.34 0.47 0.62 0.37
C
AP 0.25 0.55 0.86 1.14 0.14 0.7 0.54 0.29 0.05 0.12 0.43 0.71 1.49 1.03 0.61 0.33 0.58
I mAs
0.62 0.13 0.38 0.5 0.71 0.18 0.31 0.04 0.89 1.09 0.82 0.58 2.03 0.71 0.53 0.67 0.63
A
W
ol 1.27 0.47 0.09 0.09 0.01 0.92 0.56 0.27 1.63 1.01 0.52 0.19 0.65 0.15 0.15 0.3 0.51
B
il e
0.37 0.24 0.24 0.73 0.14 0.8 0.13 0.32 0.13 0.25 0.1 0.1 0.8 0.2 05 1.37 0.4
C
AdE 1.11 0.37 0.17 0.46 0.13 0.42 0.1 0.2 0.58 0.14 0.14 0.24 1.56 0.91 0.97 151 0.56
Front Back
w9l em mean
SRR90° FSR90° FRR60° FRR30° FRO° FRL30° FRL60® FRSL90° SRL90° BSRL90° BRL60° BRL30° BR BRR30° BRR60° BSR90°
H] &
0.14 0.14 0.18 0.43 0.56 0.67 0.81 1.36 1.85 1.85 0.15 0.48 0.93 0.18 0.18 0.14 0.62
A
I mAc
rte 0.97 0.97 0.6 0.42 0.49 0.63 0.39 1.06 1.55 1.55 0.19 1.21 0.12 1.46 1.61 0.97 0.81
B
©w o] -
0.48 0.48 0.03 0.12 0.09 0.37 0.65 0.18 0.67 0.67 0.25 0.12 0.86 0.53 0.57 0.48 0.41
C
Ay E 0.05 0.05 0.08 0.3 0.58 0.56 1.52 0.37 0.86 0.86 0.27 0.22 0.14 0.13 0.39 0.05 0.4
o] &
041 0.41 0.72 0.57 0.82 0.2 0.34 0.2 0.2 0.2 0.49 1.1 1.09 0.79 1.24 0.41 057
A
o] a1
T= 0.97 0.97 1.78 2.75 0.73 0.51 0.67 05 05 0.5 0.54 0.26 0.85 0.66 0.54 0.97 0.86
B
KA e
0.55 0.55 1.28 1.53 0.14 0.4 0.73 0.6 0.6 0.6 0.79 0.81 0.89 0.95 0.85 0.55 0.74
C
Ay 5 1.01 1.01 0.64 0.84 0.03 0.22 0.67 0.46 0.46 0.46 0.61 1.14 2 0.38 1.45 1.01 0.77
H] nl &
0.37 0.37 0.35 0.2 0.11 0.18 0.17 0.05 0.05 0.05 0.07 0.08 0.2 0.25 0.37 0.37 0.2
H] B
2] 0.49 0.49 0.5 2.35 3 1.48 112 0.12 0.12 0.12 0.03 0.24 0.43 0.53 0.55 0.49 0.75
B
! RS
0.65 0.65 0.49 0.06 2.14 0.39 0.35 0.34 0.34 0.34 0 0.39 0.56 0.68 0.74 0.65 0.55
C
APE 0.68 0.68 0.72 0.55 2.1 1.33 0.4 0.16 0.16 0.16 0.13 0.35 0.37 04 04 0.68 0.58




<HE 7> AGA 49 ASEAE T A

At

Ay

Front Back
A8 2 4 mean
SRW° FR60° FR30° FRO” F FLO® FL30” FLAO” SL90° BL&O® BL30° BLO® B BRO” BR30° BRA0
H] 3L = . - N . - - . . .
A 0.11 0.4 058 025 151 063 04 023 008 0.11 0.15 007 069 097 083 062 0.46
. vl alk - - .
Bk B 083 082 062 035 084 093 07 039 062 0.39 0 0.1 033 083 143 147 0.67
o
Ll = . . o - - . . - .
c 05 097 219 086 11 026 015 007 0.06 006 003 014 04 0.77 07 09 0.62
A3y 114 024 0% 04 081 048 061 083 052 01 026 043 031 001 01 007 0.46
] 2L p . . -
A 015 026 039 008 024 046 06 122 03 0 04 011 061 056 026 012 0.34
] L& p - o e c
Aol B 08 0638 026 047 019 0HA 119 1 0.78 057 033 017 027 098 079 082 0.64
il
H) 5 _ _ - . R .
c 0.76 058 0.35 069 024 091 086 0% 037 001 002 006 021 012 004 023 0.4
A3 5 05 047 033 063 023 058 038 067 008 0.1 0.06 028 067 063 047 05 0.43
Front Back
9] em mean
SRRY° FSRY” FRR60° FRR30° FRO° FRL30° FRLAO” FRSLYO” SRLY° BSRLY® BRL60® BRL30° BR BRR30° BRRAO® BSRY°
] AL & ’ . . = . . . - o o
A 014 014 0.03 015 02 037 0% 024 024 024 0.11 043 015 0 052 014 0.23
H] &
pEp=iel] B 064 064 0.32 053 06 048 004 102 102 102 047 068 14 1.07 06 064 0.69
il
] AL . - . . ; E . y . N
c 073 073 118 05 04 031 044 031 031 031 0.38 059 174 096 062 073 0.64
AYE 059 059 0 04 0338 027 04 028 028 028 045 059 053 08 006 059 0.4
H] 3 2 . - - " -
A 0.02 0.02 077 063 0.17 035 108 066 066 066 0.09 036 067 0.19 124 0.02 0.47
] 2L "
5= B 118 118 069 172 108 08 093 066 066 066 0.3 059 19 202 092 118 1
gl
H] 2 .
c 0 0 1.02 004 044 116 056 0338 033 033 023 061 218 15 226 0 0.69
2R 031 031 09 018 074 1.02 087 063 063 063 025 098 02 019 177 031 0.62
H] Gl . . . . . e
A 017 017 0.03 01 029 178 0.7 042 042 042 0.34 011 021 011 0.06 017 0.35
H a2 .
| I Jg B 0.28 028 005 141 39 316 159 003 008 003 0.16 046 06 071 033 028 0.84
il
H] a2 _ - o 4 - - o - 1
c 047 047 0.05 007 208 243 1 017 0.17 017 0.05 023 028 034 048 047 0.56
Ad= 024 024 017 032 288 287 154 013 0.13 0.13 0.01 027 037 042 0.39 024 0.64




<RE 8> WG4 59 AZTAY 3T A5 A3

Front Back
387} 5 mean
SR90° FR60° FR30° FRO® F FLO° FL30° FL60° SL90° BL60° BL30° BL0O° B BRO° BR30° BR60°
H] L
0.6 0.72 0.96 0.17 0.09 0.49 0.26 0.27 0.21 0.74 0.84 0.67 0.65 1 0.8 0.26 0.55
A
EEE
B 0.54 0.29 0.31 0.48 0.12 0.31 0.16 0.25 0.49 0.01 0.18 0.77 0.88 0.48 0.07 0.02 0.33
B
0.58 0.24 0.5 0.57 0.1 0.71 0.53 1 0.96 0.61 0.13 113 1.38 12 0.47 0.05 0.63
C
AR 0.09 0.02 0.29 0.42 0.03 0.08 0.22 0.23 0.1 0.13 0.16 0.56 0.7 0.6 0.21 0.03 0.24
H] k&
0.65 0.87 0.91 1.03 0.2 0 0.14 0.03 0.79 1.04 0.65 0.32 0.66 0.19 0.06 0.1 0.48
A
M
ol 0.73 0.18 0.6 1.16 0.62 0.82 0.59 0.39 0.03 0.16 0.58 0.77 1.05 0.38 0.17 0.12 0.52
B
i2as] S
0.84 0.98 1.17 213 0.38 1.14 0.94 0.14 0.41 0.51 0.42 04 041 0.15 0.11 0.32 0.65
C
A3 e 0.49 0.18 0.8 11 0.08 12 0.38 0.26 0.1 0.26 0.05 0.02 0.67 0.01 0.02 0.16 0.36
Front Back
©9] em mean
SRR90° FSR90° FRR60° FRR30° FRO® FRL30° FRL60® FRSL90° SRL90° BSRL90° BRL60° BRL30° BR BRR30° BRR60° BSR90°
H] L&
0.04 0.04 0.03 0.23 04 0.29 0.23 041 0.41 041 0.27 0.33 0.22 0.19 0.09 0.04 0.23
A
H] &
L= 0.37 0.37 0.17 0.37 1.14 1.28 1.11 0.46 0.46 0.46 0.29 0.78 1.11 1.05 0.81 0.37 0.67
B
il H] o
0.66 0.66 0.18 0.03 0.53 0.61 0.64 0.24 0.24 0.24 0.01 0.46 0.53 1.05 0.83 0.66 047
C
AEE 0.58 0.58 0.23 0.21 1.09 045 0.18 0.01 0.01 0.01 0.01 0.45 0.46 1.43 0.9 0.58 0.44
8] B
0.28 0.28 0.18 0.85 0.28 0.45 0.21 0.16 0.16 0.16 0.09 0.38 0.04 0.06 0.13 0.28 0.25
A
H] &
T= 1.53 1.53 0.41 1.07 0.86 123 0.64 0.02 0.02 0.02 0.04 0.6 0.55 1.38 0.46 1.53 0.74
B
KA T
0.6 0.6 0.05 1.14 12 1.39 1.01 0.6 0.6 0.6 0.13 0.25 0.27 0.01 0.7 0.6 0.61
C
AYE 0.41 0.41 0.07 0.47 0.29 0.57 0.02 0.52 0.52 0.52 0.17 0.31 0.27 1.92 0.58 0.41 0.46
H] al
0.51 0.51 0.26 0.25 0.17 0.17 0.18 0.2 0.2 0.2 0.27 0.35 0.3 0.29 0.29 0.51 0.29
A
EEE
2] 0.54 0.54 0.04 0.24 0.02 0.51 1.19 0.42 0.42 0.42 0.38 0.48 0.43 0.4 041 0.54 0.44
B
b H] &
0.51 0.51 0.02 0.06 0.05 0.33 0.85 0.45 0.45 0.45 0.29 0.34 0.24 0.23 0.28 0.51 0.35
C
Ad= 0.54 0.54 0.04 0.24 0.02 0.51 1.19 0.42 0.42 0.42 0.38 0.48 043 04 041 054 0.44




B 1 3 o =Ho xdl = A3
<H-5F 9> 93A Jd ASHFAE a5 A5 2%
Front Back
I PA Bt mean
SR90° FR60° FR30° FRO® F FLO° FL30° FL60° SLI0° BL60° BL30° BL0O® B BRO° BR30° BR60°
H| L
0.58 0.34 0.63 0.69 0.34 0.34 0.36 0.39 0.17 0.08 0.26 0.43 0.87 0.61 0.29 0.18 0.41
A
T
B 0.43 0.89 0.97 0.67 112 0.85 0.52 0.39 0.14 0.32 0.46 0.55 1.07 0.9 0.71 0.42 0.65
B
0.36 0.51 0.82 0.44 0.44 0.44 0.63 0.49 0.34 0.27 0.32 0.62 0.94 0.68 0.37 0.44 0.51
C
AP 0.91 0.64 0.8 0.79 0.37 0.82 0.6 0.46 0.55 0.26 0.14 0.46 0.97 0.67 0.79 0.94 0.63
I mAs
0.78 0.51 0.42 0.63 0.39 0.59 0.33 0.39 0.72 0.53 041 0.21 0.93 04 0.44 0.44 0.51
A
T
ol 1 0.37 0.5 112 0.26 1.07 04 0.3 0.52 0.36 0.16 0.18 0.87 0.48 0.48 0.79 0.56
B
il e
0.9 0.79 0.55 12 0.33 1.14 0.61 0.38 04 0.55 0.33 0.22 0.64 0.22 0.15 0.75 0.57
C
AdE 1.2 0.42 0.32 0.69 0.26 1.25 0.76 0.42 0.69 0.55 0.42 0.28 0.73 0.51 0.54 0.73 0.61
Front Back
w9l em mean
SRR90° FSR90° FRR60° FRR30° FRO° FRL30° FRL60® FRSL90° SRL90° BSRL90° BRL60° BRL30° BR BRR30° BRR60° BSR90°
H] &
0.44 0.44 0.38 04 0.53 0.59 0.54 0.63 0.73 0.73 0.27 04 0.38 0.19 0.29 0.44 0.46
A
I mAc
rte 0.45 0.45 0.3 0.31 1.13 0.66 0.68 0.41 0.51 0.51 0.32 0.65 0.58 0.86 0.63 0.45 0.56
B
©w o] -
0.84 0.84 0.54 0.52 0.8 0.97 0.9 0.37 0.46 0.46 0.36 0.55 0.99 0.85 091 0.84 0.70
C
Ay E 0.8 0.8 0.42 0.49 0.92 0.7 0.65 0.82 0.92 0.92 0.38 0.55 1.07 0.91 0.99 0.8 0.76
o] &
041 0.41 0.38 0.51 0.47 0.56 0.69 0.59 0.59 0.59 0.62 0.93 0.77 0.43 0.91 0.53 0.58
A
I mAc
T= 0.62 0.62 0.47 0.43 1.03 0.96 0.51 0.66 0.66 0.66 0.58 1.14 1.44 1.01 1.05 0.62 0.78
B
KA e
0.45 0.45 0.74 0.87 1.08 1.24 0.87 0.89 0.89 0.89 0.78 1.01 1.55 0.9 1.04 0.45 0.88
C
Ay 5 1.06 1.06 0.75 1.59 147 0.98 0.74 0.39 0.45 0.45 0.77 1.0 151 1.7 0.65 1.06 0.98
H] ol =
0.42 0.42 0.19 0.21 0.36 0.73 0.39 0.23 0.23 0.23 0.22 04 0.53 0.47 045 0.42 0.37
H] B
2] 0.6 0.6 0.25 0.24 1.67 1.61 0.84 0.28 0.28 0.28 0.22 0.93 1.09 1.08 0.69 0.6 0.70
B
il W]
0.51 0.51 0.15 0.48 117 1.01 0.81 0.39 04 04 0.38 0.76 0.94 0.93 0.71 0.51 0.62
C
APE 0.63 0.63 0.31 1.12 25 2.02 1.28 0.49 0.49 0.49 0.3 0.96 1.3 1.42 0.98 0.63 0.97
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