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Figure 2: Definition of the 6 arches
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Table 1: Definition of the 6 arches
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Figure 3: Model A, Violin Front

J6 H.LS. Violin Atelier, Report, December 2025 Page 6 of 98



~Eetrute opx o] A

1st Arch 28,22 27,68
76,61 75,89

21,56 21,27
2nd Arch :——l 67,64 | 67,39 |<—:

3rd Arch

47,77 1

111,17

4th Arch 24,3 24,11
77,07 76,88

177,75
| |
10.8
64 8.5 10.2
4.5 33 4.5 .
5th Arch 27,76 26,75
94,23 93,98
207,83
| 1
14.8 14.2 13.8
12.8 11.8 10.2 65
’ 6.4
45 g5 49
6th Arch Upper
26,89
168,99
178,9
|
13.8 14.2 14.8
11.8 12.8

8.5 10.2

45 33 45 6.4
6th Arch Lower
27,05
165,03

1751

Figure 4: Model A, Violin Back
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Figure 5: Model B, Viola Front
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Figure 6: Model B, Viola Back
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Figure 7: Model C, Cello Front
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Figure 8: Model C, Cello Back
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Figure 9: Model D, Titian Front

J6 H.LS. Violin Atelier, Report, December 2025

Page 13 of 98



~Eetrute opx o] A

766 9.74  10.04

1st Arch
24,85 22,64
76,32 74,11

165,5

12.54
97411.35 12.53

2nd Arch
16,53 18,01
65,68 63,57

149,71

12.53 13.83
7.66 _11.35 1334 13.89

3.62 9.74
3rd Arch

8,69 | | 9,91
! 49,26 4824 1

108,7

12.53 12.83
766 974 11.35
534 -

4th Arch
20,91 24,27
82,09 80,7

179,77

7.66 9.29

5th Arch
26,93 34,89
97,01 93,53

|
206,5

15.65
13.83 13.34 1253 11.35
9.74 7.66 50
3.62 2.74
6th Arch Upper
26,44
192,59
193,21
13.34
15.65
12.53 13.83

11.35

6th Arch Lower

20,46
148,9

160,09

Figure 10: Model D, Titian Back
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Definition 3.1. E 2 30]=(Trochoid, TD)
g2 5ol rQl ¥ A7} AAE wet Fe7FAY, HEAFo] R 2 9 B EER(WH) B HHEE ()< ot
o123 glo] 2214 o, Y49 SAHCERE dvtE BolXl A P7F 1El= A4

Definition 3.19] @&} TD= Table 29} ZFo] £ 97)19] 402 BE==c)

Type Name Base d,r L R Shape
Curtate Trochoid Line d<r . Wavy
Basic Trochoid Cycloid Line d=r . Pointed
Prolate Trochoid Line d>r . Looped
Curtate Hypotrochoid Circle (inscribed) d<r r<R Wavy
Hypotrochoid Hypocycloid Circle (inscribed) d=r r<R LP,(())?;Zg
Prolate Hypotrochoid Circle (inscribed) d>r r<R Looped
Curtate Epitrochoid (circucrilr;clfibe d) d<r r<R Wavy
Epitrochoid . . Circle . Pointed
Epicycloid (circumscribed) d=r r<f Looped
Prolate Epitrochoid (ci Cirde. d>r r<R Looped
circumscribed)

Table 2: Types of Trochoid curves. r:radius of circle A, R:radius of circle B, d:distance from the center of circle A to the tracing point
P. Wavy:violin arch shape, Looped:shape of « rotated 90 degrees.

TDE A 37HA] 3 0.2 UHH, AMA 7|2 EZ F 0| = (Basic Trochoid)= o] A4S whel Z8 24 W& 9ju|shH,
Y opol 20|y 4 U] 45 ik 9 21 4ol A ool
(Epitrochoid) = 22 glo] 2 9lo] 2|28 whet 2ejz 498 AHPUT EQ - Aol E (Curtato),
d =r 4 f= AJo]Z 20| E(Cycloid), d > r 4 W= I Z & o] E (Prolate), o] q1 A5k cq1 o] = 3lo] & (Hypo), ol
QS fjofl= ol ¥ (Epi) &= A o] Foig Ut

TDO| WA Eolgt L, d = r Y W E2Fo|Eate PAS ABTHA P Aol 2ol Bk §AL
AT A, > RS Ao AR OoNE 1% AL ERFo|teky $24 gtk FYyrt.

HEhA, A7 ZAOIAM BEA 2= ARGH AL Q= A H 0| E Ato]E 20| =(Curtate Cycloid)’ 2h= §0l= o422
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Figure 11: Curtate Trochoid
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o

CTDAL o}A9] ‘3’ & 29 4 gick,
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3.2.2 CTDA vs AEZiCjHI OFx|

o 7|4 CTDAS wele] o9} v @sto] o @ EA|7} A=A Lot A#UT. Figure 12~19% T A, B, C, D2
Qrts} H o} 2 CTDA % 959t vlwdt AYYrh ¥l L 2 melo] 2 opx Utk ke Wlo|A H}
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Figure 12: Model A, Violin Front(Bass bar side)
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Figure 13: Model A, Violin Back(Sound post side)
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Figure 14: Model B, Viola Front(Bass bar side)

1st Arch

2nd Arch
3rd Arch

4th Arch

|

5th Arch

L

6th-U Arch

S—

|
|
6th-L Arch |

Figure 15: Model B, Viola Back(Sound post side)
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Figure 16: Model C, Cello Front(Sound post side)
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Figure 17: Model C, Cello Back(Bass bar side)
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Figure 18: Model D, Titian Front(Bass bar side)
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Figure 19: Model D, Titian Back(Sound post side)
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Figure 20: Arches created by a circle rolling on a curve vs. a CTDA
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Figure 23: Process of extracting an arch from a CHT
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Figure 26: Change in CHTA according to the value of R
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Figure 29: Change in CETA according to the value of R
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(b) Case where a CHTA does not exist(R=2.5r)

(a) Case where a CHTA exists(R=6r)
Figure 30: Existence of an arch segment in a CHT curve
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Figure 32: Principle of creating an approximation curve using a pattern curve
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Original Curve : CTDA
—— Target Curve : HTDA
—— Approx. Curve : CTDA+catenary

Pattern Curve : Catenary

z

Figure 33: Approximation curve using a catenary curve
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———————— Catenary curve ——

1. Separation

- g 2. X-asis distortion -— F_xpcne.ntlal
function

— Distorted X-asis

3. Merge

4. Restore X-axis

~ Pattern curve : Distorted catenary 7

Figure 34: Method of applying an exponential function to a catenary curve

Aoz 7MY 249 A HAE ol SAA (R 2= BHAA) ThA] BhE A 341 Figure 3543 BHEY .
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—— Original Curve : CTDA
Target Curve - HTDA
—— Approx. Curve : CTDA=+catenary+exp.

—— Pattern Curve : Catenary+exp.

Figure 35: Approximation curve using an exponentially distorted catenary curve
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Catenary curve N Cubic curve ——————,

1. Application of exponential functions

— Distorted Cubic curve {

ps 4
2. Add
™,
. 7
yd
‘— Pattern curve : Catenary + Distorted cubic —/

Figure 36: Final pattern curve combining an exponentially distorted cubic polynomial curve and a catenary curve
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1 Vertex or End —— Original Curve (CTDA) =— &th-U. Curve == Pattern Curve(= Catenary)

+ Volume Control Point 2
® Arch points

e Contour Points

(a) Result of using only a catenary curve as the pattern curve

Catenary (amp.=-53.48) == Pattern Curve
Cubic (amp.=-70.00,expo.=0.00)

—— Original Curve (CTDA)

1 Vertex or End
—— 6th-U. Curve

® Arch points

+ Volume Control Point Z
s Contour Points

(b) Result of adding a cubic polynomial curve to(a)

—— Pattern Curve

+ Volume Control Point 2 1 Vertex or End —— Original Curve (CTDA) Catenary (amp.=-85.55)
®  Arch points — 6th-U. Curve Cubic (amp.=-70.00,expo.=3.00)

» Contour Points

(©) Result of applying an exponential function to the cubic polynomial curve in(b)

Figure 37: Change in the reconstruction curve according to the combination of pattern curve elements
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+ Wolume Control Point 2 1 Vertex or End —— Original Curve (CTDA) - Catenary (amp.=-68.51) —— Pattern Curve
» Contour Points % Arch points — 6&th-U. Curve Cubic {amp.=-55.26,expo.=0.54)
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Reconstructed arch + Volume control point + Contour point « Arch point ]

[

/// Model A, the Front-upper
/,'/, Model A, the Front-lower

/////i Model A, the Back-upper
Model A, the Back-lower !

Figure 39: Model A, 6th Arch: Model points and reconstruction curve (Front/Back, Upper/Lower parts)

Reconstructed arch + Volume control point + Contour point + Arch point |

Model B, the Front-upper

Madel B, the Front-lower

4///—7 Model B, the Back-upper
‘/I////, Moadel B, the Back-lower

Figure 40: Model B, 6th Arch: Model points and reconstruction curve (Front/Back, Upper/Lower parts)
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Reconstructed arch + Volume control point + Contour point + Arch point

]

_Model C, the Front-upper

Maodel C, the Front-lower

Model C, the Back-upper

//i Model C, the Back-lower

Figure 41: Model C, 6th Arch: Model points and reconstruction curve (Front/Back, Upper/Lower parts)

Reconstructed arch « Volume control point «+ Contour point

__Model D, the Front-upper

Model D, the Front-lower

‘l/// Model D, the Back-upper

Model D, the Back-lower

Figure 42: Model D, 6th Arch: Model points and reconstruction curve (Front/Back, Upper/Lower parts)

8.1 X &4t

Figure 43~54%= L& 14 ol &9] & Ad A3dUct.
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Left - 1st arch :

Left - 2nd arch

Left - 3rd arch

Left - 4th arch

Left - 5th arch

Right - 1st arch

Right - 2nd arch

Right - 3rd arch

Right - 4th arch

Right - 5th arch

Figure 43: Model A, Front arches no. 1-5 reconstruction results (Left/Right)
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Left - 1st arch :

Left - 2nd arch

Left - 3rd arch

Left - 4th arch

Left - 5th arch

|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
Right - 1st arch |
|
|
|
|
|
|
|
|
|
|

Right - 2nd arch

Right - 3rd arch

Right - 4th arch

Right - 5th arch

Figure 44: Model A, Back arches no. 1-5 reconstruction results (Left/Right)
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Left - 1st arch

Left - 2nd arch

Left - 3rd arch

Left - 4th arch

Left - 5th arch

Right - 1st arch

Right - 2nd arch

Right - 3rd arch

Right - 4th arch

Right - 5th arch

Figure 45: Model B, Front arches no. 1-5 reconstruction results (Left/Right)
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Left - 1st arch

Left - 2nd arch

Left - 3rd arch

Left - 4th arch

Left - 5th arch

Right - 1st arch

Right - 2nd arch

Right - 3rd arch

Right - 4th arch

Right - 5th arch

Figure 46: Model B, Back arches no. 1-5 reconstruction results (Left/Right)
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Left -

Left -

Left -

Left -

Left -

1st arch

2nd arch

3rd arch

4th arch

5th arch

Right -

Right -

Right -

Right -

Right -

1starch

2nd arch

3rd arch

4th arch

5th arch

Figure 47: Model C, Front arches no. 1-5 reconstruction results (Left/Right)
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Left - 1st arch
Left - 2nd arch
Left - 3rd arch

Left - 4th arch

Left - 5th arch

Right - 1st arch

Right - 2nd arch

Right - 3rd arch

Right - 4th arch

Right - 5th arch

Figure 48: Model C, Back arches no. 1-5 reconstruction results (Left/Right)
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Figure 49: Model D, Front arches no. 1-5 reconstruction results (Left/Right)
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Figure 50: Model D, Back arches no. 1-5 reconstruction results (Left/Right)
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Figure 51: Model A, 6th arch reconstruction results (Front/Back, Upper/Lower parts)
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Figure 52: Model B, 6th arch reconstruction results (Front/Back, Upper/Lower parts)
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Figure 53: Model C, 6th arch reconstruction results (Front/Back, Upper/Lower parts)
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Figure 54: Model D, 6th arch reconstruction results (Front/Back, Upper/Lower parts)
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Figure 55: Model A, Front arches no. 1-5: Comparison of reconstruction curve(red) and model curve(black), (Left/Right)
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Figure 56: Model A, Back arches no. 1-5: Comparison of reconstruction curve(red) and model curve(black), (Left/Right)
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Figure 57: Model B, Front arches no. 1-5: Comparison of reconstruction curve(red) and model curve(black), (Left/Right)
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Figure 58: Model B, Back arches no. 1-5: Comparison of reconstruction curve(red) and model curve(black), (Left/Right)
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Figure 59: Model C, Front arches no. 1-5: Comparison of reconstruction curve(red) and model curve(black), (Left/Right)
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Figure 60: Model C, Back arches no. 1-5: Comparison of reconstruction curve(red) and model curve(black), (Left/Right)
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Figure 61: Model D, Front arches no. 1-5: Comparison of reconstruction curve(red) and model curve(black), (Left/Right)
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Figure 62: Model D, Back arches no. 1-5: Comparison of reconstruction curve(red) and model curve(black), (Left/Right)
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Figure 63: Model A, 6th arch: Comparison of reconstruction curve(red) and model curve(black), (Front/Back, Upper/Lower parts)
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Figure 64: Model B, 6th arch: Comparison of reconstruction curve(red) and model curve(black), (Front/Back, Upper/Lower parts)

the Back - Lower arch
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Figure 65: Model C, 6th arch: Comparison of reconstruction curve(red) and model curve(black), (Front/Back, Upper/Lower parts)
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Figure 66: Model D, 6th arch: Comparison of reconstruction curve(red) and model curve(black), (Front/Back, Upper/Lower parts)
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Model | Plate Side expo bamp camp pamp d-diff | u-diff | tolerance | Shape control point
Front Upper | -0.613 -7.313 | -31.683 -38.720 0.001 0.000 0.001 | CP1,CP6
A Lower | 1.400 -5.450 | -34.108 -37.083 | 0.000 | 0.000 0.001 | CP1(y:-0.2), CP6
Back Upper 0.613 14.781 | -14.435 -28.922 0.001 0.001 0.001 | CP1(y:-0.2), CP6
Lower | 0.114 | 25272 -0.095 -25.358 | 0.001 0.001 0.001 | CP1(y:-0.2), CP6
Front Upper | 2259 | -28.288 | -40.044 -55.495 | -0.001 | -0.001 0.001 | CP1,CP6
B Lower 1.725 | -26.375 | -39.475 -56.240 0.000 | -0.001 0.001 | CP1(y:-0.1), CP6
Back Upper | 2.113 | -20.238 | -44.137 -53.806 | -0.001 | -0.001 0.001 | CP1(y:-0.1), CP7
Lower 2.881 -8.822 | -28.292 -30.537 | -0.001 0.000 0.001 | CP1(y:-0.4), CP7
Front Upper | 0472 | -53.484 | -68.319 | -114.736 | 0.000 | -0.001 0.001 | CP1,CP5
c Lower | 2.395 | -47.717 | -75.858 -99.146 | -0.001 | -0.001 0.001 | CP1(y:-0.1), CP5
Back Upper | 0.556 | -39.756 | -55.440 -89.199 | -0.001 | 0.001 0.001 | CP1,CP5
Lower | 1.875 | -27.800 | -67.709 -82.027 | -0.001 | 0.000 0.001 | CP1(y:-0.1), CP5
Front Upper | 0.750 | -33.550 | -33.083 -61.701 | 0.000 | 0.000 0.001 | CP1,CP4
D Lower | 1.300 -9.850 | -25.149 -31.493 | 0.000 | 0.000 0.001 | CP1,CP4
Back Upper | 0.038 -5.913 | -29.014 -34.157 | 0.001 | 0.000 0.001 | CP1, CP4
Lower | -0.888 6.745 -9.072 -14.478 | 0.001 0.000 0.001 | CP1,CP4

Table 5: Detailed parameters by model for the 6th arch. Type:CTDAcec, expo:Exponent of distorted cubic polynomial curve(+:left,
—:right), bamp:Cubic polynomial curve amplitude and handle direction, camp:Catenary curve amplitude, pamp:Final pattern
curve amplitude, d-diff/u-diff: Error with bottom/top shape control point, tolerance: Calculation tolerance for distance to shape
and fullness control points, Shape control point:Information on top/bottom shape control points.

Table 67} 7 1~5% o} 9] Shehu] 8 S Helek AYUTh o}7]4] F8 AL, CTDART} FTHES} - CETAS)
CTDAice B} (+ 3A])0] T35 2, 4% o}x|o] A5 o] lrhz AU 2,43 okX]  CHTA B9l 492
sh, T2 okxlo] ul8] Rkl 95 FUth Rgto] Atks 2 Z4o] CTDAC] 71gths, % $%HE7} CTDARH
o} 23 2 Bolehs n|uth. AEA 0= heu|E L 2, 4 o}X|7} thE o}x|o] H]s] FUET ATt AL
eks) HolFUc

W, E2 0120 SAE Yoldl 24 FAMCHTA)E 5 o}X|o] F5/o] U&1ITh nCHTAce7} oFd CHTA
£9J9] 59 o} 4] B2 ofA|o] Bls) Reko] e ARG BYUTE. ol '5¥ o7} hE op e ¥l Sttt
Ak 2 eyt

2, 4% ofAl = SRHETF 1AL 5H obAl = Aot Bhal HEE ¢ sy SRR

J6 H.LS. Violin Atelier, Report, December 2025 Page 74 of 98



~Eetrute opx o] A

’ Model ‘ Plate ‘ Side ‘ Arch N. ‘ Type R ‘ r ‘ d ‘ camp ‘ expo ‘ tolerance ‘
1 CHTA 176.447 | 30.845 | 15.192 - - 0.010
2 CHTA 10688.846 | 21.496 | 5.560 - - 0.010
BB(L) 3 CHTA 159219 | 18.082 | 10.368 - - 0.010
4 *CTDAice - | 25086 | 5.850 | 0.155 | -2.034 1E-09
Front 5 CHTA 184.145 | 39.783 | 21.924 - - 0.010
1 CHTA 138.488 | 30.733 | 18.188 - - 0.010
2 CHTA 886.691 | 22.525 | 6.785 - - 0.010
SP(R) 3 CHTA 129.913 | 18.195 | 11.458 - - 0.010
4 *CETA 1939.080 | 24.277 | 5.065 - - 0.010
A 5 CHTA 217751 | 40452 | 19.656 - - 0.010
1 CHTA 215423 | 32.714 | 12.978 - - 0.010
2 *CETA 3644551 | 21.072 | 4.548 - - 0.010
SP(L) 3 CHTA 178.081 | 16934 | 8.878 - - 0.010
4 *CTDAice - | 24513 | 5350 | 1326 | -2.667 1E-09
Back 5 nCHTAce 167.144 | 42.118 | 24265 | -2.663 | -0.811 0.010
1 CHTA 202.089 | 32.382 | 13.420 - - 0.010
2 *CTDAice - | 21451 | 4850 | 0.015 | -2.270 1E-09
BB(R) 3 CHTA 160.507 | 16.909 9.252 - - 0.010
4 *CETA 1511.957 | 22912 | 4.433 - - 0.010
5 nCHTAce 166.468 | 41.972 | 24214 | -3.600 | -0.817 0.010
1 CHTA 212.206 | 33.539 | 16.695 - - 0.012
2 *CETA 3239.278 | 24.081 | 7.296 - - 0.012
BB(L) 3 CHTA 136.848 | 21.652 | 14.691 - - 0.012
4 CTDAce - | 29835 | 7.500 | -0.198 | -1.083 1E-09
Eront 5 CHTA 189.793 | 46.840 | 29.330 - - 0.012
1 CHTA 267.250 | 33.225 | 14.322 - - 0.012
2 CHTA 2051.964 | 24.931 | 8476 - - 0.012
SP(R) 3 CHTA 161.254 | 21.893 | 13.667 - - 0.012
4 CHTA 3322583 | 30.652 | 8.176 - - 0.012
5 5 CHTA 185.660 | 47.028 | 30.081 - - 0.012
1 CHTA 161.819 | 36.062 | 20.395 - - 0.012
2 CHTA 820.860 | 26379 | 7.691 - - 0.012
SP(L) 3 CHTA 128.945 | 22.464 | 14.458 - - 0.012
4 CHTA 1431.019 | 31.890 | 7.995 - - 0.012
Back 5 nCHTAce 192.764 | 49308 | 29.156 | -0.139 | -0.889 0.012
1 CHTA 167.752 | 36.198 | 19.911 - - 0.012
2 CHTA 991.802 | 26.340 | 7.360 - - 0.012
BB(R) 3 CHTA 151.718 | 22338 | 13.093 - - 0.012
4 CHTA 1060475 | 32554 | 8.616 - - 0.012
5 nCHTAce 196.804 | 49.781 | 29.058 | -0.849 | -0.959 0.012

Table 6: Detailed Parameters by Model for Arches No. 1-5(1/2). Type:Type of reconstruction curve, R/r/d:Trochoid parameters,
camp:Catenary curve amplitude, expo:Exponent of exponentially distorted catenary, tolerance:Calculation tolerance for arch
width, height, and distance to fullness control point, *:Curve with less fullness than a CTDA.
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’ Model ‘ Plate ‘ Side ‘ Arch N. ‘ Type ‘ R ‘ r ‘ d ‘ camp ‘ expo ‘ tolerance ‘
1 CHTA 627.959 | 62.470 | 20.796 - - 0.020
2 CHTA 4318.054 | 43.962 | 10.818 - - 0.020
SP(L) 3 CHTA 316.263 | 39.224 | 21.179 - - 0.020
4 CHTA 2945.004 | 57.413 | 12.935 - - 0.020
Eront 5 nCHTAce 353.728 | 90.060 | 54.001 | -0.796 | -1.031 0.020
1 CHTA 841.556 | 61.674 | 17.558 - - 0.020
2 CHTA 5781.621 | 43373 | 10.536 - - 0.020
BB(R) 3 CHTA 314.605 | 39.085 | 21.169 - - 0.020
4 CHTA 3217.281 | 57.201 | 12.712 - - 0.020
o 5 CHTA 383.803 | 91.717 | 51.661 - - 0.020
1 CHTA 643.186 | 64.150 | 19.267 - - 0.020
2 CHTA 4887.919 | 44.934 | 9231 - - 0.020
BB(L) 3 CHTA 204.809 | 41.106 | 26.342 - - 0.020
4 CHTA 1442.634 | 60.568 | 13.923 - - 0.020
Back 5 nCHTAce 380.492 | 93.017 | 50.206 | -0.186 | -0.877 0.020
1 CHTA 516.159 | 65516 | 22.815 - - 0.020
2 *CETA 5764.898 | 42.643 | 7.444 - - 0.020
SP(R) 3 CHTA 265716 | 41.726 | 22.650 - - 0.020
4 CHTA 1375.980 | 61.202 | 14.278 - - 0.020
5 CHTA 428348 | 93.818 | 45.638 - - 0.020
1 CHTA 1661.465 | 25.504 | 5.362 - - 0.010
2 *CETA 487376 | 17.645 | 3.628 - - 0.010
BB(L) 3 CHTA 813.161 | 16.167 | 6.660 - - 0.010
4 *nCETAice | 687.004 | 21.594 | 3.899 | 0.037 | -1.901 0.010
Eront 5 CHTA 886.179 | 35.128 | 7.975 - - 0.010
1 CHTA 601.170 | 28.397 | 7.329 - - 0.010
2 *CETA 738275 | 19.014 | 4.213 - - 0.010
SP(R) 3 *CETA 1018.819 | 15473 | 5377 - - 0.010
4 *CETA 1527.610 | 24364 | 4.809 - - 0.010
b 5 CHTA 216.966 | 39.200 | 19.164 - - 0.010
1 CHTA 598251 | 28.653 | 6.487 - - 0.010
2 CHTA 1499.270 | 21.831 5.474 - - 0.010
SP(L) 3 CHTA 414510 | 16.643 | 6.825 - - 0.010
4 CHTA 635.787 | 29.673 | 8.026 - - 0.010
Back 5 nCHTAce 186.319 | 45242 | 23.778 | -3.622 | -0.963 0.010
1 CHTA 456513 | 28.642 | 7.165 - - 0.010
2 *CETA 767208 | 18.183 | 3.521 - - 0.010
BB(R) 3 CHTA 7156.057 | 15358 | 5.418 - - 0.010
4 *CETA 1446391 | 23.617 | 3.987 - - 0.010
5 CHTA 2840.146 | 32331 | 3.988 - - 0.010

Table 7: Detailed Parameters by Model for Arches No. 1-5(2/2). Type:Type of reconstruction curve, R/r/d:Trochoid parameters,
camp:Catenary curve amplitude, expo:Exponent of exponentially distorted catenary, tolerance:Calculation tolerance for arch
width, height, and distance to fullness control point, *:Curve with less fullness than a CTDA.
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2 oo A2 S5 P 54 Bl 7|1F GG Boht A SEAE ekl f ojv] AgEE Ayt
webs 239 o} o] JekE EASH: d g Agsikn BEgEU

o] ZUT & X557 Yot A EE Ao ST X]<4=(Absolute Fullness Index, AFI)’ @} ‘Alt] &9 T Z]<4>(Relative
Fullness Index, RFI) & E 39U} WA & 23S olgh 7, o] o] g3 o} 3|8 LAFAG T

SUEl WA vEsE Afdolne, WA okxlo] WAL FojslAst
% o]F WE ‘obX] WA X L 29 g Tefste] ‘obx] Aure] WAT X & ojugct)

~

Definition 8.1. o}x]2] H 3] (Area of the arch)

oFX| A3}, obX 9] BAL Ak $HA U FFL A £H4 0 S4B 240 WA

Figure 67.(2)9] 3|4 F1o] oo st

o]

stgo R o ST A5 E ot Zo] FegyH.

i

Definition 8.2. At $%%: x]4:(AFI, Absolute Fullness Index, ©-9:[%])
ol E THE 4 W) 2P (E: o} E Fol: ofx] Fol)o] that ofx| WA W&, WL 7.

Z0] A ‘Adf| 9L (Absolute Fullness) 2% 7]

9] g ojol whe} AFLE theo] Ao Axg

o}x] w7
AFI[%] = STAT = o1 o] X 10

TRE0] Y=g AHst= §ol2A, FE(Curvature), E5/J(Convexity), % F = (Bulginess) 5 o]2]71#] FH7} 9l9lon, Thofo] 293}
HdL d EFT o2 AP 5F TEH LR Agfote] ‘FUE (Fullness) 2He &0l & FFH 02 AHstlGUTh
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(a) Area of the arch

(b) AFI (rectangle) = 100%

equal area

(e) AFI (the arch) = 50%
(c) AFI (right-angled triangle) = 50%

P area = 35
- area=73

== (f) AFI (the arch) =73/ (35+73) * 100 = 67.6%
(d) AFI (none) = 0%

Figure 67: Arch area and Absolute Fullness Index(AFI)
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o] 7 ojo] =, Fit &o]7F &2 F oFA] A(AFI= 85%)2t B(AFI= 77%)7} 9l& W], ‘0FA] A= oFA] BETH AFI

7F °F 8% B SRtsie L @S 4= sy th

(% oFA7} 2-9- tiol2hd, obx] AAIE 7IE L= AR AFI g2 oFA] Eihs 7| o= AR gt

Ol
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4 240eh)

Figure 67.(b)x= AFI 100% 2, otx]2] 24 (H4 dAd)o] F&ofZeh A F3ts] 7I7hei e o] Rgoletal
B4 o AUFUS. (o= AFLS50% 2, ofA|9] o] A4 o= mfS wfo] Bayt syt 284 A4 ofxl=
Z4o] ot B, ofx] 9] 243} G- A= A4l obA| 9] =4 Afo]e] o] A4 it ofei7t FLD w(e) ST
obx| 9] WL A 7Zhatzteg o] WA T FUSIEE AFIE 50% 7} HUTH AFI 0%+ (d)9F o] o}x] 9] HF o] o}d

T— Z—'
EAEHA ek A9t

9 A2l wet, Figure 67.(f)2F 2ol oFA] €ol7t 73 o]aL HARE Y o]7F 108(=35+73) Q1 oF*] 9] AFI= th&2
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oFx] Yol
AFL= i goy <1
73
= 100
35173 "
~ 67.6%
tgo2 H FUE A5 & et 2ol gt

Definition 8.3. At] 39T X]4>(RFI, Relative Fullness Index, 9] :[%])

5Y3 £} £0]E 7FAE maxCHTA, CTDA, minCETA 7} Q1 |, obx] H2]o] maxCHTA #3237} &
+100%, CTDA HZ 3} Z+S 1 0%, minCETA BT} 28 1] —100% 0.2 A5}, o] ol ula} opx] o] HA
ShAkSE B 71 Zo] A ‘Al &Y% (Relative Fullness) 2% 7).

mIo £

Z AFIE: o}X & 7ML ZAAES 7|20 2 AR RFIE EE2F0|E& WHE 2= 9)= o (maxCHTA), 7|2

A}
=
(CTDA), XA (minCETA) Y% ofx| & H L & AUt

HN

RFIE =A% o] f= thad &2 AHE A mtefshr] AsiA Ay

L]

&g ofx] 9] FErt ERFo|= MY oflA] o] A& $E11A]
FHES duht o 719G 59 5 JEA
T I X

s kX7 Qut ERsi0]= 24914, ohw

O

HAIE oA ZAF FARJAA

L]
r°1'

A& &°1, o oA 9] RFI7} 83% 2, o] ofA|= 7]&(CTDA) Bt =7k S (CHTA BHYY), & 7= (100%)
7HA] ob4] o7t = SmYTh. RFIZF 112%2Hd 2o STE=(100%)E 94t 2lu]o] 2=, CHTA 2] 9|

£ o4 ZAF T4 (nCHTAce) ¥ & 4= S5 YT v A 2 RFIZF —35%0]d ST 7| 22 CETA EFYJo]| 1l
~1019%0] @ CETA®] 412 ol 4l 4 FH(CETAIC) 22 & 5 U ch

9] gojo] met RFIE 19 o= ALke 4 iU,

a. o}x] Wo] CTDA WA KT} AU S A2 RFI>0[%] ) :

o} ¥4 — CTDA 93

RFI%] = Gira W — coa mg 1%
b. oFx] 2jo] CTDA W& Kt 22 73$-( RFI<0[%] ) :
o}x] WA — HA
RFI[%)] = P95 - CTDA RS

CTDA HZ — CETA H3
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minCETA SEEePD

CTDA
rec.ARCH

maxCHTA
(c) RFI (maxCHTA) = 100%

(a) 3 types of the arches & Reconstructed Arch

(b) RFI (rec.Arch) = 42 % PP

—Zo==

* RFI : Relative Fullness Index (e) RFI (minCETA) = - 100%
Figure 68: Arch area and Relative Fullness Index(RFI)
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b3 1 54 s,
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ol

MEA %t = ARE vFoR, olA AdH ofAlE2 FUEE
Table 8~102 2= A A oFA| 9] FTEE YEFEUTE 2 A E oFA] (rec.Arch) 2} & L%t £} 0] & 7H] maxCHTA,
CTDA, minCETA®] 3], 12|11 o] & H}&f 02 A A% AFIQ} RFI 31 HojF Yt

=2 ¥4 7153 S HY(AFI 7]% minCETA <F
%2 7141 Utk AR 64 obA]9] RFI: 117%

T (RFI 100%) S A FoldYytt. o] 69 ofx] 9]
T=rh FEEch F F%e EYUth 59 Zd D
S Apo|7} vl FY .

HA 6 oz S AW EASUTH Table 8 HY, ER
47% maxCHTA ©F 58%)%= H| 7 & &1 H|74d FUst

Al 405%7HA] w9 WA HEStH, BF EZFo|=o] Mo F
SUHETF oS- At RS guiPdyh B3 AR oo S
Sk A3THEL (RFT 400% A1)} F1%k SFEHR(RFI 120% 1] 2]

3o
H
Ry

b
ol

oo_l_,o}im

131 9lou], o] WjRo] RFIZF B8 08 Z71gch. nd
ot 4 9K WEoE 24Ut 442 2d DY 69
Tt sheo] S Xjo| g Frjetehs YUoR Byt
5 W2 4gASUT)

6% o}X|= CTDA Z419] 4 H22 07 59 29
D] ZekA Q] RFI ghe 297 o4 A %

AperR 7o) the meuT 9y Aul, o] o] A
(% 64l olX = ZUE B4 A] 318 9X1S TFE ofX
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0l

202 1~5H ol & AT E ALYt} Table 9~109] 4 RFIZ} 24291 o}X](CETA, CTDAice §)= A9 X% 2
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M P ls Area [mm? AFI [%)] RFI [%] T
maxCHTA‘ CTDA ‘minCETA ‘ rec.Arch | maxCHTA ‘ CTDA ‘ minCETA ‘ rec.Arch | rec.Arch

p U] e[ mae] 97704 14911 50.03 | 52.77 4636 |  7075| 287.46] 0.020

N L| 120787 | 1079.41 996.54 | 1449.82 59.15 | 52.86 48.80 | 71.00 | 28834 |0.020
o | U 114291102363 [ 909.64 [ 128629 58.81 | 52.67 4681 | 6619 | 22021]0.020

L| 111826100086 |  948.03 | 1210.53 5892 | 52.73 4995 | 6378 | 178.60 | 0.020

P U 176814 157583 | 1407.01 | 221383 5043 | 52.97 4730 | 7441 33176 ] 0.024

5 L| 1756.12 | 1563.08 | 1382.83 | 2211.13 59.54 | 52.99 46.88 | 7497 | 33571 |0.024
5| U 162504 | 145600 [ 120401 [ 202347 5847 | 5239 4656 |  72.80 | 335.70 | 0.024

L| 1378.13| 122824 | 1085.01 | 1560.59 5930 | 52.85 4669 | 6716 | 22174 | 0.024

p|U| 4607.17] 413630 | 375420 | 598572 58.12 | 52.18 4736 | 7552 | 39277 0.040

. L | 4399.86 | 394720 | 355957 | 5591.38 5829 | 52.29 4716 | 7407 | 36323 |0.040
| U] 369777333029 [ 305443 | 4538.16 57.67 | 51.94 4764 | 7109 | 334.13 | 0.040

L| 377478339936 | 3289.01 | 4589.39 57.63 | 51.90 5021 | 7007 | 316.98 | 0.040

o | U 126791 114008 | 1007.28 | 1657.88 5815 | 52.29 4620 | 7603 | 405.08 | 0.020

5 L| 1011.50| 90228 |  796.18 | 1191.74 5947 | 53.05 4681 | 7006 | 265.02 |0.020
| U| 146076 [ 130862 117155 | 166411 5875 | 52.63 4712 6693 | 233.67]0.020

L| 108450 | 965.06| 85830 | 110591 59.80 | 53.21 4732|6098 | 117.92]0.020

Table 8: Arch Area and Fullness by Model for the 6th Arch. M.:Model, P.:Fronf(F)/Back(B), S.:Upper(U)/Lower(L), Type:CTDAcec,
rec.Arch:Recreated Arch, T.:Tolerance(calculation tolerance for distance to arch width, height, and fullness control point).

3 EE 49 obX Utk ol wietue 4 Avhel vRisbAIR 2, 49 obX| thE ofX|of H8) uHEst Atk
£48 BolFU o] o EL Sdlo|E9] 311 R0 9X|ste] Tio] 2A| Soluhs FEjS W] tjie] FuE
oFA| 208 HYULh RFIZF 49l A9, The obxlo] ]s) L glo] @3] e 22 21g 4 Y&yt

N
N
Ao

% ThE £ 59 o}x]2] RFI7} ThE ofAof v]3] ke HeIUth RFIZF 100 ol 24 TH02 s A9k
ghom, ol sheulg 4 Ao AXFuL

oA ErUE B8, nCHTA AT oble 27 RFVF 1005 23Tk ol E230l=e) gAE Yo
o2& 07 ZA5}A] Y oA E FAF FA o TAFPSS oujgtyt. ¥, =9 DO nCETAice °F*]+= RFI7}

56812, FAN —100%0] SRR E, ol olEA 0B TANAL AR BAZ ARA 3
350l sigsid, At AUES Eold Uyt CETAR Aol 7Fed AdYtt.

%712, B9 A-F-B-4 0}X]+= RFI7} —3.16% Q18] CETA7} oFd CTDAice E}FQ] 0 & Eo|l&U ) o|AL ZAJsl8 =
0] CTDAS o3| SAFSIE R CETAZR ZHAsl7|ols Y3 2 REFo] "W shr|o] A ZAS ZAstatt=
o duth. 12yt Yl A-B-S-4 o} A= A4l Aufjsto] A TAE AR A o2 wke & QY

l‘

o] B CTDAS maxCHTAS] ARI: o} 9] F/o] v]-g0] JF& W o= Ry,

S 7]
AubE 0.2 Eo| uls) 0|7 ¥ 24 AR AL Fo] Yguth)
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M.|Es.|N| Type Area [mm? AFI [%)] RFI [%] T
maxCHTA ‘ CTDA ‘ minCETA ‘ rec.Arch| maxCHTA ‘ CTDA ‘ minCETA ‘ rec.Arch | rec.Arch

1| cHTA 438.41(358.32|  333.05| 392.56 66.71| 5452 5068 5973 42.76| 0.010

2| CHTA 491.11[412.68|  372.66| 417.85 67.08| 5637| 5090 57.08] 6590010

B|3| CHTA 397.35(345.53|  30831| 368.65 67.67| 58.84| 5250 6278| 44.61|0.010

4 |CTDAice |  619.02|514.80|  472.00| 513.44 67.13| 55.83|  51.19| 55.68| -3.16|1E-09

ol |5 cHTA 562.90(494.16|  456.61| 549.70 61.56| 54.04|  49.93| 60.11| 80.80| 0.010

1| cHTA 4335435445  313.96| 395.93 66.75| 54.58|  4834| 6096 52.45|0.010

2| CHTA 487.98(410.23|  363.44| 419.56 67.11| 56.41 4998| 57.70|  12.01] 0.010

s|3| cHTA 395.82(344.44|  307.84| 371.94 67.66| 58.88|  52.62| 63.58| 53.53|0.010

4| CETA 628.53|522.23|  510.58| 513.28 67.08| 55.74|  5449| 5478| -76.77|0.010

R 5| CHTA 572.09(502.94|  452.45| 553.33 6138| 53.96| 4855 59.37| 72.86|0.010

1| cHTA 314.46]278.60|  246.86| 302.66 60.37| 5348  4739| 5810 67.10] 0.010

2| CETA 440.23|365.05|  331.73| 362.06 67.08| 55.63| 5055 5517| -8.98|0.010

S|3| cHTA 341.93(295.66|  266.04| 312.88 67.74| 5858 5271 6199 3720|0010

4 |CTDAice |  553.27|456.96|  42023| 447.18 67.14| 5545 5100 5427| -26.62|1E-09

| |5 [nCHTAce|  421.79|375.45)  336.56| 431.57 5968| 53.12| 4762 61.91| 134.05|0.010

1| cHTA 31122(27557|  246.63| 30040 6045 53.53| 4790 5835 69.65|0.010

2 |CTDAice |  438.54[363.79|  32670| 363.69 67.08| 55.65|  49.98| 5563 -0.29|1E-09

B|3| CHTA 339.83(294.00|  267.57| 312.68 67.75| 58.63|  53.34| 62.34|  40.65|0.010

4| CETA 552.70(456.27|  404.97| 446.20 67.19| 55.46|  4923| 5424| -19.63|0.010

5 |nCHTAce|  420.57|374.44|  335.60| 441.89 59.68| 53.13|  47.62| 6270| 14621]0.010

1| cHTA 657.20(542.12|  489.52| 590.90 67.03| 5530|  49.93| 60.27| 4239 0.012

2| CETA 806.32(691.02|  625.85| 685.86 67.57| 57.90|  5244| 5747 791/ 0012

B| 3| CHTA 569.58/499.91|  44322| 544.19 67.33] 59.10| 5240 6433 6357|0012

4| CTDAce |  946.67|791.33| 727.81| 793.72 67.33| 5628 5177 5645  1.54|1E-09

ol || cHTA 831.36|726.57|  704.83| 819.39 62.04| 5422 5260 61.14| 8858 0.012

1| cHTA 660.86]545.17|  524.07| 586.30 66.99| 5526|  53.12| 5943| 3555]0.012

2| CHTA 801.62|687.14|  630.27| 693.67 67.61| 57.96|  53.16| 5851  5.70|0.012

S|3| cHTA 578.41|506.63|  452.45| 545.83 67.31] 5896 5265 6352 54.61|0.012

4| CHTA 948.94(792.76|  730.34| 800.68 6736| 5627|  51.84| 5683  5.07|0.012

5 5| CHTA 833.67|728.67|  667.01| 823.77 62.02| 5421 4962 6128 90.58|0.012

1| cHTA 462.98]406.17|  366.75| 452.99 61.60| 54.04] 4880 6027| 8241|0012

2| CHTA 593.16(492.56|  453.88| 506.47 6731| 55.89| 5150 57.47| 13.83]0.012

S|3| cHTA 482.01|412.57|  371.82| 452.63 67.34| 57.64|  5194| 6323| 57.69|0.012

4| CHTA 801.57|658.84|  633.13| 673.44 6730| 5532|  53.16| 56.54| 10.23]0.012

| |5 [nCHTAce|  613.56|544.99|  491.23| 614.57 5994| 5325|  47.99| 60.04| 101.48]0.012

1| cHTA 464.43(407.62|  373.33| 453.54 61.56| 54.03|  49.48| 60.11| 80.82] 0.012

2| CHTA 597.77|496.29|  476.69| 50753 67.26| 55.84| 5364 5711 1107|0012

B|3| CHTA 482.84(413.46|  367.74| 447.98 6729| 57.62| 5125 6243 4976 0.012

4| CHTA 803.26|659.86|  605.37| 677.63 67.33| 55.31 5074 5680 1239 0.012

5 |nCHTAce|  617.28|548.99|  512.77| 623.45 59.84| 5322|  4971| 60.44| 109.03] 0.012

Table 9: Arch Area and Fullness by Model for Arches No. 1-5(1/2). M.:Model, P.: Front/Back, S.:Left/Right, N.:Arch Number, Type: Type
of reconstruction curve, rec.Arch:Recreated Arch, T.:Tolerance(for arch width, height, and distance to fullness control point).
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M.IP.|S.|N| Type Area [mm?] AFI [%] RFI [%) T
maxCHTA‘ CTDA ‘minCETA‘rec.Arch maxCHTA‘CTDA‘minCETA‘rec.Arch rec.Arch

1| CHTA 1601.13 | 1403.81|  1290.47| 1495.07 6173 54.12]  4975] s57.64| 4625]0.020

2| CHTA 1751.12|1454.56|  1306.96| 1468.41 67.08| 5572| 5006 5625  4.67]0.020

S|3| cHTA 1529.661305.71|  1153.25| 1398.67 67.53| 57.64| 5091 6175 41.51]0.020

4| CHTA | 2283.76|1915.45| 1693.04| 1953.72 6535| 54.81| 4845 5591| 10.39]0.020

| |5 |nCHTAce| 2228.60|197854| 179183| 2240.74 60.19| 53.43|  4839| 60.52| 104.85]0.020

1| cHTA 1623.55]1423.53|  1282.79 1500.40 61.65| 54.06] 4871 56.98| 38.43]0.020

2| CHTA 1742.57|1447.54|  1311.77| 1461.02 67.11| 55.75|  50.52| 5627|  4.57/0.020

B|3| CHTA 1523.98(1302.14|  1149.38| 1395.19 6749| 57.67|  5090| 6179  41.95]0.020

4| CHTA | 2285.07(1917.31| 1710.34| 1953.84 6532| 54.81| 4889 5585  9.93]0.020

. 5| CHTA | 2259.07|2006.80| 1857.80| 2247.26 60.09| 5338  49.42| 59.78|  95.32(0.020

1| cHTA 1264.33[1121.80]  1065.03| 1197.11 60.19] 53.41 5070|5699 52.83]0.020

2| CHTA 1511.29]1231.80|  1195.99| 1243.91 67.17| 5475|  53.16| 5529  433]0.020

B|3| CHTA 1261.20[1056.34|  982.03| 1172.06 6736 56.42| 5245 6260 56.49]0.020

4| CHTA 1717.17]1508.94|  1447.62| 1566.08 61.47| 54.01 51.82| 5606 27.44]0.020

5| | 5| nCHTAce| 170982|152882| 1494.61| 171193 50.02| 5277|5159 59.09| 101.17]0.020

1| cHTA 1261.65|1118.90|  1026.17] 1205.85 6023] 53.42] 4899 5757| 60.91]0.020

2| CETA 1538.47|1252.59|  1142.26| 1237.70 67.14| 54.66|  49.85| 54.01| -13.50]0.020

S|3| cHra 1200.88|1078.21|  978.35| 1174.37 67.38| 5628| 5106 6129 45.22(0.020

4| CHTA 1723.51|1515.20|  1390.93| 1574.91 6142| 5400|  4957| 56.12| 28.67|0.020

5| CHTA 1722.60|1540.19|  1468.92| 1708.31 59.00| 52.75|  5031| 5851 92.17]0.020

1| cHTA 451.65| 367.52| 32891 374.40 67.11| 54.61 4887| 5563  8.17/0.010

2| CETA 483.63| 40521| 360.98| 378.82 67.52| 5657|  5040| 52.89| -59.67|0.010

B|3| CHTA 395.24| 344.83|  303.73| 350.43 68.04| 5936| 5229 6033| 11.10]0.010

4 |nCETAice|  635.58| 525.72|  466.51| 492.08 67.38| 5574|  49.46| 52.17| -56.81]0.010

| |5 cnHTa 588.83| 516.99|  466.95| 535.93 6155 54.04| 4881 56.02| 2637]0.010

1| cHTA 462.01| 375.35| 337.06] 39037 67.05| 5447] 4892|5665 17.33]0.010

2| CETA 492.63| 41291|  373.60| 398.44 67.54| 56.61 5122|  54.62| -36.81]0.010

S|3| cETa 406.70| 355.01|  321.32| 35025 68.02| 5938|  53.74| 58.58| -14.11]0.010

4| CETA 643.71| 530.87|  483.33| 519.53 67.40| 5559|  50.61| 54.40| -23.84]0.010

5 5| CHTA 594.97| 519.80|  459.73| 571.06 62.05| 5422|  47.94| 5955 68.15]0.010

1| CHTA 333.72] 204.67|  261.36| 307.40 60.81| 53.70|  47.63| 5602 32.61]0.010

2| CHTA 417.73| 34545|  312.43| 35065 67.29| 55.65|  50.33| 5648|  7.18]0.010

S|3| cHTA 352.07| 30290 27533| 311.84 67.87| 5839|  53.08] 60.12| 18.20(0.010

4| CHTA 552.46| 450.16|  41122| 46757 67.24| 5479| 5005 5691 17.02]0.010

5| |5 |nCHTAce| 36428| 32652 307.78| 38266 58.67| 52.59|  49.57| 61.63| 148.69|0.010

1| cHTA 313.10| 27650  250.79] 290.28 60.79| 53.68]  48.69| 5636 37.66]0.010

2| CETA 402.63| 333.53|  307.95| 321.49 67.37| 55.80|  51.52| 53.79| -47.07|0.010

B|3| CHTA 349.46| 302.07|  278.52| 302.97 67.89| 58.68|  54.11| 58.86|  1.90|0.010

4| CETA 545.03| 44520  403.43| 432.90 67.18| 54.88|  49.73| 5336| -29.46|0.010

5| CHTA 346.93| 310.82|  286.68| 317.10 58.74| 52.63| 4854 53.69| 17.39]0.010

Table 10: Arch Area and Fullness by Model for Arches No. 1-5(2/2). M.:Model, P.:Front/Back, S.:Left/Right, N.:Arch Number,
Type:Type of reconstruction curve, rec.Arch:Recreated Arch, T.:Tolerance(for arch width, height, and distance to fullness
control point).
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o} Flghe v wst, ANbE o Hake] 03} o A4t ol Huke] Wyo] gkr 7] ROz By
Uch. @, 6% o= AE Wio] BANLO|E BT thE of SR} 2818 9x7h o A tehgst

=3] 6% obX|: 0.1610]2Hs BEATE ATHE BAGUT EZHA 94 0.1
Hgko] AL o, AR At HlwA FARS BelFy

A% o] B7He BY, S0l WY, ALY 518 0 5 B 1T v, o] FEo| 03 W BEWAL
2 AQ wo] 320 £ AEE AT 9LS SHTI
Error per unit length [mm?/mm] Std. Dev. SD
Group Arch (PSD)
Min. | Max. Avg.
1 Front-1st 0.044 | 0.261 | 0.147 0.083
0.141 0.066
2 Back-1st 0.043 | 0.177 | 0.134 0.050
3 Front-2nd 0.089 | 0.391 | 0.199 0.111
0.183 0.096
4 Back-2nd 0.043 | 0.293 | 0.167 0.082
5 Front-3rd 0.107 | 0.325 | 0.213 0.083 0.102
0.201 | 0.184 0.094
6 Back-3rd 0.062 | 0.385 | 0.190 0.108 (0.101)
7 Front-4th 0.086 | 0.326 | 0.181 0.098 0.097
0.194 0.180 0.122
8 Back-4th 0.062 | 0.429 | 0.207 0.148 (0.096)
9 Front-5th 0.088 | 0.495 | 0.206 0.122
0.203 0.121
10 Back-5th 0.055 | 0.379 | 0.199 0.129
11 Front-6th-U | 0.111 | 0.159 | 0.127 0.021
0.154 0.052
12 Back-6th-U | 0.104 | 0.257 | 0.181 0.161 0.063 0.065
13 Front-6th-L. | 0.084 | 0.296 | 0.178 . 0.093 (0.063)
0.168 0.079
14 Back-6th-L | 0.060 | 0.236 | 0.157 0.074

Table 11: Error data per unit length by group
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.. Error per .. Error per
Group Arch ErE:;né;'ea (I);lf“tll? l[Arch unit lelf:gth Group Arch Error érea Original Arch unit lel::gth
gth [mm] [om?/m] [mm~] Length [mm] [mm?/m]
A-F-1-B 10.226 76.149 0.134 A-F-4-B 7.460 79.890 0.093
A-F-1-S 11.505 75.283 0.153 A-F-4-S 6.994 81.163 0.086
B-F-1-B 3.812 86.202 0.044 B-F-4-B 23.782 95.154 0.250
| B-F-1-S 3.973 86.723 0.046 7 B-F-4-S 24.189 95.354 0.254
C-F-1-B 28.723 160.600 0.179 C-F-4-B 14.760 170.583 0.087
C-F-1-S 40.152 158.215 0.254 C-F-4-S 17.417 170.388 0.102
D-F-1-B 19.892 76.275 0.261 D-F-4-B 20.146 81.371 0.248
D-F-1-S 8.581 78.424 0.109 D-F-4-S 27.047 83.068 0.326
A-B-1-B 11.821 76.272 0.155 A-B-4-B 10.492 77.900 0.135
A-B-1-S 11.069 76.988 0.144 A-B-4-S 8.251 77.976 0.106
B-B-1-B 14.352 86.266 0.166 B-B-4-B 5.905 95.017 0.062
) B-B-1-S 15.008 85.928 0.175 8 B-B-4-S 7.156 94.863 0.075
C-B-1-B 27.631 156.323 0.177 C-B-4-B 70.837 166.484 0.425
C-B-1-S 22.145 155.892 0.142 C-B-4-S 71.665 167.218 0.429
D-B-1-B 5.033 74.509 0.068 D-B-4-B 13.998 81.420 0.172
D-B-1-S 3.327 76.730 0.043 D-B-4-S 20.894 82.923 0.252
A-F-2-B 6.084 68.299 0.089 A-F-5-B 18.311 94.900 0.193
A-F-2-S 7.458 67.836 0.110 A-F-5-S 16.584 96.689 0.172
B-F-2-B 26.978 78.806 0.342 B-F-5-B 21.105 112.430 0.188
3 B-F-2-S 30.649 78.291 0.391 9 B-F-5-S 18.924 112.799 0.168
C-F-2-B 15.051 134.954 0.112 C-F-5-B 18.517 209.786 0.088
C-F-2-S 21.449 135.660 0.158 C-F-5-S 30.302 206.642 0.147
D-F-2-B 13.124 66.496 0.197 D-F-5-B 47.980 96.976 0.495
D-F-2-S 12.714 67.096 0.189 D-F-5-S 19.133 95.194 0.201
A-B-2-B 7.055 68.277 0.103 A-B-5-B 6.117 94.354 0.065
A-B-2-S 10.504 68.531 0.153 A-B-5-S 7.377 94.640 0.078
B-B-2-B 14.923 78.396 0.190 B-B-5-B 37.108 112.574 0.330
4 B-B-2-S 16.478 77.747 0.212 10 B-B-5-S 35.063 111.712 0.314
C-B-2-B 33.017 137.652 0.240 C-B-5-B 36.802 203.237 0.181
C-B-2-S 41.008 140.188 0.293 C-B-5-S 38.955 204.817 0.190
D-B-2-B 6.784 64.402 0.105 D-B-5-B 5.144 94.144 0.055
D-B-2-S 2.874 66.540 0.043 D-B-5-S 36.946 97.361 0.379
A-F-3-B 11.216 52.666 0.213 A-F-6-U 27.506 173.469 0.159
A-F-3-S 12.161 52.520 0.232 1 B-F-6-U 23.877 199.364 0.120
B-F-3-B 14.061 62.691 0.224 C-F-6-U 45.537 378.590 0.120
5 B-F-3-S 10.806 63.564 0.170 D-F-6-U 21.605 194.149 0.111
C-F-3-B 35.778 110.249 0.325 A-B-6-U 32.973 169.548 0.194
C-F-3-S 35.522 110.583 0.321 12 B-B-6-U 36.110 214.484 0.168
D-F-3-B 5.465 51.155 0.107 C-B-6-U 92.649 360.992 0.257
D-F-3-S 5.879 51.870 0.113 D-B-6-U 20.094 193.230 0.104
A-B-3-B 8.207 49.235 0.167 A-F-6-L 21.401 168.116 0.127
A-B-3-S 7.904 49.584 0.159 13 B-F-6-L 40.678 197.677 0.206
B-B-3-B 3.866 62.371 0.062 C-F-6-L 106.601 360.537 0.296
6 B-B-3-S 4.458 62.167 0.072 D-F-6-L 12.551 148.740 0.084
C-B-3-B 30.750 108.894 0.282 A-B-6-L 24.118 165.571 0.146
C-B-3-S 42.876 111.394 0.385 14 B-B-6-L 33.268 179.422 0.185
D-B-3-B 7.628 49.617 0.154 C-B-6-L 86.874 368.659 0.236
D-B-3-S 12.091 50.768 0.238 D-B-6-L 9.020 149.513 0.060
Table 12: Raw data of error per unit length by group. Abbreviation:Model(A/B/C/D)-Plate(Front/Back)-Arch N.(1/2/3/4/5/6)-Side(Bass

bar/Sound post or Upper/Lower))
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Figure 70: Contour map(A) of the Model A
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Figure 72: Fullness Zones by Type of Curve
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