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Development of the High School Girls Bodice Pattern
Using Virtual Garment Simulation

Seongyeon Jeon'
Dept. of Clothing & Textiles, Sookmyung Womens University;, Seoul, Korea

Abstract: This study develops a bodice pattern for high school girls aged 17 to 19 that use virtual garment simulation.
The study developed a bodice pattern based on the fit evaluation result for two selected bodice patterns. The basic for-
mula of the design method based on the result of 3 times of fit evaluation is as follows: waist back length = stature/8
% 1.85cm, waist front length=waist back length+bust/40+0.7cm, front bust girth=bust/2+4cm, back bust girth=Chest/
2+3cm, armscye depth=Chest/4+0.5cm, back interscye length=bishoulder length —1.2cm, front interscye length=back
interscye length —1.2cm, front neck width=back neck width —0.3cm. The developed bodice pattern used Bishoulder
Length as a criteria for the calculation formula of back interscye length, and back interscye length as a criteria for the
calculation formula of front interscye length. The fit evaluation showed the relevance of the bishoulder length, front inter-
scye length, and back interscye length based on a comparison of the calculated figure. A bodice pattern with great body
suitability and fitness to high school girls was developed through 3D virtual garment simulation that calculated the appli-
cation of body proportion to width. This study only analyzed the evaluation result of a virtual model only in a rep-
resentative form; however, a pattern study is also proposed to compare and analyze the design methods of patterns by

body type.

Keywords: high school girls (¢33248), 3D virtual garment simulation (3D 7Fd2F<]), bodice pattern (2t~ ¢38)
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Table 1. Body measurements of late adolescent female students and virtual model sizes
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(Unit: cm)

Size Korea (2010) 17~19 female (#=824)

Category No. Item Virtual model
M Min. Max. SD
1. Stature 160.24 1453 177.7 5.25 160.28
2. Cervical height 135.74 121.5 1532 4.90 135.68
3. Shoulder height 130.04 116.4 146.4 4.60 141.74
Height 4. Axilla height 118.79 102.6 1345 4.47 119.71
8 5. Hip height 79.84 69.5 91.5 3.63 79.60
6. Waist height 97.88 87.1 112.7 3.86 106.58
7. Waist height(omphalion) 94.68 83.2 108.5 3.87 93.83
8. Iliac spine height 87.83 76.0 100.8 3.83 99.25
9. Neck circumference 31.39 27.8 40.2 1.53 31.19
10. Neck base circumference 3791 3255 482 2.12 37.85
11. Chest circumference 83.29 72.4 110.0 5.30 83.06
12. Bust circumference 83.53 67.0 120.2 6.41 85.76
) 13. Underbust circumference 72.12 60.7 100.9 5.37 71.90
C"C““I‘fere“ce 14, Waist circumference 69.60 55.0 11.0 6.26 69.36
15. Waist circumference(omphalion) 74.32 58.5 115.6 6.67 74.50
16. Abdominal circumference 80.42 65.0 118.4 6.74 81.25
17. Hip circumference 92.47 80.8 116.7 5.17 92.10
18. Trunk circumference 148.19 133.9 178.0 6.07 152.00
19. Interscye circumference 36.98 29.1 51.8 2.57 37.32
20. Chest breadth 26.87 223 35.8 1.71 -
21. Bust breadth 26.02 21.9 345 1.70 -
Breadth 22. Waist breadth 24.01 18.7 382 2.09 -
6 23. Waist breadth(omphalion) 26.10 20.6 39.6 225 -
24. Hip breadth 3232 275 39.5 1.74 -
25. Biacromial breadth 3531 286 442 1.79 -
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Table 1. Continued

Size Korea (2010) 17~19 female (»=824)

Category No. Item Virtual model
M Min. Max. SD
26. Armscye depth 9.51 59 14.5 1.17 -
27. Chest depth 17.61 134 25.7 1.67 -
28. Bust depth 20.36 14.6 36.1 229 -
Depth .
7 29. Waist depth 16.63 12.0 31.7 2.00 -
30. Waist depth (omphalion) 17.15 11.9 31.7 2.04 -
31. Scye depth 16.15 11.0 21.8 1.78 16.10
32. Hip-abdominal depth 22.99 172 35.0 2.39 -
33. Vertical trunk length 63.19 544 72.9 2.66 63.72
34. Body rise 25.77 20.2 31.2 1.91 25.71
35. Waist front length 33.84 28.2 40.0 1.80 33.90
36. Waist front length (omphalion) 37.10 314 442 2.03 37.79
37. Interscye, front 31.39 25.6 40.0 2.10 31.32
38. Interscye fold, front 32.36 259 415 2.51 31.88
39. Bust point-bust point 17.65 13.0 22.0 1.34 17.54
40. Hip extension Circumference 94.95 81.0 123.0 5.27 -
41. Shoulder length 12.11 8.0 16.4 1.43 11.81
42. Waist back length 38.95 327 45.6 2.06 39.29
43. Waist back length (omphalion) 42.17 357 49.7 230 41.87
Le;fth 44, Total length 13825 1232 158.5 5.04 ;
45. Biacromion length 39.17 325 479 221 -
46. Bishoulder length 37.96 30.8 46.2 2.65 36.30
47. Back interscye, length 36.70 28.7 45.6 2.43 30.17
48. Back interscye fold, length 35.23 27.0 48.0 2.59 34.14
49. Cervical to breast point length 33.48 27.8 458 2.18 33.38
50. Cervical to waist length 49.72 44.0 593 2.28 51.38
S1. Neck point to breast point 24.80 19.5 345 2.06 26.52
52. Neck point to breast point to waistline 41.07 352 49.1 234 44.52
53. Waist to hip length 18.99 12.9 26.2 2.08 18.24
54. Crotch length 69.25 600 84.2 3.76 65.70
55. Crotch length (omphalion) 62.92 538 79.0 3.47 62.93
56. Weight (kg) 54.07 354 103.6 7.70 -
The ;’thers 57. Inclined angle of right shoulder (°) 21.03 7.0 35.0 441 -
58. Inclined angle of left shoulder (°) 20.34 9.0 35.0 4.19 -
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Fig. 1. Bodice pattern drafting method (C1, C2).
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Table 2. Development of the bodice pattern size (Unit: cm)
Category Measurement item Size Korea (2010) 17~19 female (n=824) Virtual model
Bust circumference 83.53 85.76
Circumference Chest circumference 83.29 83.06
Waist circumference 69.60 69.60
Neck point to breast point 24.80 26.52
Length Bust point-bust point 17.65 17.54
Bishoulder length 37.96 36.30
Height Stature 160.28 160.28
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Table 3. The 1st bodice pattern sizing setting method of each body

(Unit: cm)

Category Comparative pattern 1 (C1) Comparative pattern 2 (C2) Developed pattern (D1)
Bust circumference Front B/4+2 B/4+2.25 B/4+2
Back C/4+2 B/4+1.75 C/4+2
Waist circumference Front i i Wit+2.5(dart)
Back - M.S/2 W/4+2(dart)
Waist back length M.S S/8x2-1.5 S/8x2-1.5
Waist front length WB.L+3.2 M.S W.B.L+3.2
Armscye depth B/4+0.3 S/8+1.5 C/4+0.5
Back interscye, length B.LL2(M.S) C2/10+1.6 B.L-1.5
Front interscye, length FLL2(M.S) (B2/10-1)+1.5(dart)+1.6(ease) B.IL-1
Bishoulder length 19 - M.S
Shoulder length - S.L+1.5(dart) -
Back neck width C/12+0.3 C/20+3 C/12 +0.3cm
Back neck depth B.N.W/2x1/3 C/40+0.2 BN.Wx1/3
Front neck width BN.W C/20+2.4 B.N.W-0.3
Front neck depth B.E.W+0.5 FN.W+0.8 FN.W+0.5
Neck point to breast point M.S M.S M.S

M.S: Measurement size, S: Stature, C: Chest circumference, B: Bust circumference, W: Waist circumference, H: Hip circumference, B.L: Bishoulder
length, W.F.L: Waist front length, W.B.L: Waist back length, B.N.W: Back neck width, FN.W: Front neck width, N.B.C: Neck base circumference, F.I.L:
Front Interscye, length, B.I.L: Back interscye, length, S.L: Shoulder length, FN.D: Front neck depth.

Table 4. 3D virtual appearance of st bodice pattern
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Table 5. 3D Appearance result of the 1st bodice pattern
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Category No. Contents ‘l e ol
M SD M SD M SD
1. Vertical of center front 4.47 18 4.57 .16 4.39 .19
2. Location of front interscy 4.04 13 422 .18 4.17 13
3. Location of front bust line 391 17 431 15 4.02 .16
4. Location of front waist line 3.52 .09 3.61 .19 3.81 .19
5. Location of bust point or interval 423 13 4.17 12 4.03 .16
6. Length of center front 3.40 12 432 27 437 .16
7. Width of front neck 324 .16 3.52 21 420 13
8. Depth of front neck 3.12 .10 3.37 23 4.08 13
9. Location and shape of front neck 3.10 12 3.72 25 3.99 .14
Front 10. Location and shape of front shoulder 3.92 .08 4.14 13 4.12 15
11. Location and shape of front interscy fold 3.99 17 4.13 27 421 .16
12. Location and shape of front bust 373 15 3.79 .10 3.93 21
13. Location and shape of front waist 371 12 3.63 .19 3.90 15
14. Location and shape of front armhole 3.18 .10 4.02 12 4.09 .14
15. Location of front shoulder dart 4.13 18
16. Size of front shoulder dart 423 .16
17. Length of front shoulder dart 4.07 15
18. Location of front waist dart 4.03 13 4.24 13
19. Size of front waist dart 3.85 27 4.08 .15
20. Length of front waist dart 3.97 .09 4.17 12
21. Vertical of slideline 4.10 12 3.89 15 424 .16
22. Location of side bust 4.08 12 4.04 .19 4.11 21
23. Location of side waist 3.52 12 3.74 .19 4.17 .18
24. Sideline length 4.12 11 3.99 12 4.12 .19
25. Location of side neck 3.57 A1 3.04 41 4.18 .14
26. Location of side shoulder line 3.27 13 3.26 .18 3.99 .16
. 27. Size and shape of side bust 4.41 12 4.06 34 4.19 22
Side 28. Size and shape of side waist 3.89 .06 3.64 37 4.08 .09
29. Location of armhole point 4.40 .08 421 28 4.14 17
30. Size and shape of side armhole 4.19 12 3.95 11 4.12 13
31 Location of back center 4.02 .08 434 .16 447 .18
32. Location of back interscy 421 .07 435 .16 437 .14
33. Location of back bust line 3.60 .09 3.84 20 4.34 .18
34. Location of back waist line 343 .09 3.53 32 4.09 11
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Table 5. Continued

Category No. Contents cl e bl
M SD M SD M SD
35. Waist back length 3.90 11 3.81 15 391 15
36. Width of back neck 2.62 .09 3.08 .10 391 20
37. Depth of back neck 2.83 .09 2.84 17 3.83 22
38. Size and shape of back neck 2.84 .10 3.00 12 391 17
39. Size and shape of back shoulder 391 .09 3.76 .19 4.11 .16
40. Size and shape of back interscy fold 3.90 13 4.12 12 4.18 .18
41. Size and shape of back bust 3.99 12 3.94 21 4.16 20
Back 42. Size and shape of back waist 3.58 11 351 28 3.94 .19
43. Size and shape of back armhole 420 11 4.09 15 4.17 21
44. Location of back shoulder dart 3.58 .08 391 22 433 15
45. Size of back shoulder dart 4.00 12 4.10 12 4.18 12
46. Length of back shoulder dart 3.83 13 4.15 .14 417 .09
47. Location of back waist dart 4.05 .14 4.17 .08 428 .18
48. Size of back waist dart 391 .14 4.18 12
49. Length of back waist dart 3.90 18 4.08 .09
S-point Likert-type : 1(very inappropriate) <— 3(normally) — 5(very appropriate)
Table 6. 3D virtual appearance of the 2nd bodice pattern
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Table 7. 3D Appearance result of the 2nd bodice pattern
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Developed pattern 1 (D1) Developed pattern 2 (D2)

Category No. Contents

M SD M SD

1. Vertical of center front 439 .19 439 .19
2. Location of front interscy 4.17 13 4.19 .09
3. Location of front bust line 4.02 .16 4.02 .15
4. Location of front waist line 3.81 .19 3.88 .18
5. Location of bust point or interval 4.03 .16 4.04 13
6. Length of center front 437 .16 435 15
7. Width of front neck 4.20 13 421 12
8. Depth of front neck 4.08 13 4.09 18
Front 9. Location and shape of front neck 3.99 .14 3.99 13
10. Location and shape of front shoulder 4.12 15 4.13 .10
11. Location and shape of front interscy fold 421 .16 4.29 18
12. Location and shape of front bust 3.93 21 3.92 18
13. Location and shape of front waist 3.90 15 4.09 17
14. Location and shape of front armhole 4.09 .14 3.88 17
15. Location of front waist dart 424 13 429 17
16. Size of front waist dart 4.08 15 4.18 15
17. Length of front waist dart 4.17 12 4.07 .16
18. Vertical of slide line 4.47 18 4.51 26
19. Location of side bust 437 .14 439 20
20. Location of side waist 4.34 .18 4.32 13
21. Sideline length 4.09 11 4.10 15
22. Location of side neck 391 15 420 .19
23. Lcation of side shoulder line 391 20 3.93 13
Side 24. Size and shape of side bust 3.83 22 3.81 .19
25. Size and shape of side waist 391 17 3.92 .14
26. Location of armhole point 4.11 .16 4.02 13
27. Size and shape of side armhole 4.18 18 4.08 12
28. Location of back center 4.16 .20 4.19 17
29. Location of back interscy 3.94 .19 3.93 20
30. Location of back bust line 4.17 21 4.19 .14
31 Location of back waist line 433 15 4.19 12




198 =707y

—ITT L H T
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818x] A214H #23%., 20194

Developed pattern 1 (D1)

Developed pattern 2 (D2)

Category No. Contents

M SD M SD

32. Waist back length 4.18 12 421 .18

33. Width of back neck 4.17 .09 430 .18

34. Depth of back neck 4.28 18 4.28 15

3s. Size and shape of back neck 4.18 12 421 .18

36. Size and shape of back shoulder 4.08 .09 4.08 13

37. Size and shape of back interscy fold 424 .16 4.08 15

38. Size and shape of back bust 4.11 21 4.19 .16

Back 39. Size and shape of back waist 4.17 18 4.16 13

40. Size and shape of back armhole 4.12 .19 4.13 13

41. Location of back shoulder dart 4.18 .14 4.19 .14

42. Size of back shoulder dart 3.99 .16 3.88 .18

43. Length of back shoulder dart 4.19 22 4.19 12

44. Location of back waist dart 4.08 .09 4.09 17

45. Size of back waist dart 4.14 17 4.13 .16

46. Length of back waist dart 4.12 13 4.12 .16

S-point Likert-type : 1(very inappropriate) <— 3(normally) — 5(very appropriate)

Table 8. Developed bodice pattern sizing setting method of each body (Unit: cm)

Category Developed bodice pattern
Bust circumference Front B2
Back C/4+1.5
o N Front W/4+1(ease)+2.5(dart)
Waist circumference
Back W/4+0.75(ease)+2(dart)
Waist back length S/8x1.85
Waist front length W.B.L+B/40+0.7
Armscye depth C/4+0.5
Back interscye length B.L-1.2
Front interscye length B.IL-1.2
Bishoulder length M.S
Back neck width C/12 +0.3
Back neck depth N.B.Wx1/3
Front neck width N.B.W-0.3
Front neck depth N.EW+0.5
Neck point to breast point M.S

S: Stature, C: Chest circumference, B: Bust circumference, W: Waist cir- cumference, H: Hip circumference, B.L: Bishoulder length, W.F.L: Waist front
length, W.B.L: Waist back length, B.N.W: Back neck width, FN.W: Front neck width, N.B.C: Neck base circumference, F.I.L: Front inter- scye length,

B..L: Back interscye length, S.L: Shoulder length, FN.D: Front neck depth, M.S: Measurement size

Table 9. 3D virtual appearance of the 3rd developed bodice pattern

View

Front Back

Shape

~

45° Side
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Fig. 2. 3D virtual appearance of the 3rd bodice pattern.

Table 10. 3D Appearance result of the 3rd bodice pattern
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Developed pattern 2 (D2)

Developed pattern 3 (D3)

Category No. Contents

M SD M SD

1. Vertical of center front 4.39 .19 4.55 .10

2. Location of front interscy 4.12 .09 437 12

3. Location of front bust line 4.02 15 423 17

4. Location of front waist line 3.88 18 3.93 18

S. Location of bust point or interval 4.04 13 4.08 .16

6. Length of center front 435 15 438 23

7. Width of front neck 421 12 4.18 .19

8. Depth of front neck 4.09 18 4.08 15

Front 9. Location and shape of front neck 3.99 13 4.09 12
10. Location and shape of front shoulder 4.13 .10 4.18 18

11. Location and shape of front interscy fold 429 .18 432 18

12. Location and shape of front bust 3.92 .18 4.02 11

13. Location and shape of front waist 4.09 17 4.19 15

14. Location and shape of front armhole 3.88 17 4.13 .19

15. Location of front waist dart 429 17 4.30 22

16. Size of front waist dart 4.18 15 437 .18

17. Length of front waist dart 4.07 .16 4.06 13
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Table 10. Continued

Developed pattern 2 (D2) Developed pattern 3 (D3)

Category No. Contents
M SD M SD
18. Vertical of slide line 4.51 .26 4.46 21
19. Location of side bust 4.39 20 4.48 .19
20. Location of side waist 432 13 430 .19
21. Sideline length 4.10 A5 4.18 .10
22. Location of side neck 420 .19 420 11
23. Lcation of side shoulder line 3.93 13 4.02 A5
. 24, Size and shape of side bust 3.81 .19 3.92 19
Side 25. Size and shape of side waist 3.92 .14 391 17
26. Location of armhole point 4.02 13 4.07 .16
27. Size and shape of side armhole 4.08 12 4.18 A5
28. Location of back center 4.19 17 4.19 13
29. Location of back interscy 3.93 .20 3.99 17
30. Location of back bust line 4.19 .14 4.17 13
31 Location of back waist line 4.19 12 432 12
32. Waist back length 421 18 4.18 15
33. Width of back neck 4.30 18 431 24
34. Depth of back neck 428 15 4.28 .14
3s. Size and shape of back neck 421 18 428 .19
36. Size and shape of back shoulder 4.08 13 4.38 .16
37. Size and shape of back interscy fold 4.08 15 4.17 .14
38. Size and shape of back bust 4.19 .16 4.19 .14
Back 39. Size and shape of back waist 4.16 13 433 .19
40. Size and shape of back armhole 4.13 13 4.11 .19
41. Location of back shoulder dart 4.19 .14 4.01 21
42. Size of back shoulder dart 3.88 18 4.10 .16
43. Length of back shoulder dart 4.19 12 4.28 .18
44. Location of back waist dart 4.09 17 4.09 .19
45. Size of back waist dart 4.13 .16 4.03 13
46. Length of back waist dart 4.12 .16 4.09 18

S-point Likert-type : 1(very inappropriate) <— 3(normally) — 5(very appropriate)
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