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Summary

To know the accurate color of the natural and artificial teeth, the Micro-Color
~Computer was devised. The reflecting, retracting, and transmitting of incident rays
caused by the surface gloss and the microstructure of the natural and artificial teeth have
prevented accurate measurement of color shade. It was concluded that the structure of the
radiation detector might be improved in order to settle the problem. Thus, a new radiation
detector was devised and this experiment was carried out.

The structure of the radiation detector :

A 2mm wide detector surrounds around the light source, which is 3mm in diameter,
and the whole body is designed mobile. The source of radiation can also be moved close to
the teeth so that it can perceive the diffused reflection of the surface the transmitted
incident rays.

Therefore, this radiation detector in basic experiment of Opal-glass standard plate
was used and then the shade-guide of VITA-LUMIN was surveyed, to find out the best
position that suits the measuring conditions of the radiation detector.

Result : No difference in color tendency was seen against the transposition of the radiation
detector. But as the radiation detector gets far from the material, an entire decrease in
co-ordinates of color was admitted. Based upon this fact, it may be concluded that the
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adequate distance between the radiation source and the radiation detector is within

1~3mm from the material
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FIMENA | 35.30 | 36.20 | 44.70 | 0.3038 | 0.3115 | 60.17 | —0.56 | —1.93 | 0.00
1| 35.27 | 36.05 | 44.33 | 0.3049 | 0.3117 | 60.04 | —0.21| —1.75| 0.14 |
2 | 32.27 | 32.95 | 41.05 |0.30360.3100 | 57.40 | —0.10 | —2.22| 2.77
3 | 26.78 | 27.31 | 34.10 | 0.3036 | 0.3096 | 52.25 | 0.01|—2.11| 7.87
4 | 20.78 | 21.22 | 26.40 |0.3038 |0.3102 | 46.06 | —0.09 | —1.74 | 14.05 |
| 5 | 1756 | 17.91 | 22.23 10,3043 0.3103 | 42.32 | 0.0 —1.52| 17.79
6 | 15.34 | 15.53 | 19.22 |0.3062 | 0.3100 | 39.40 | 0.51 | —1.33 | 20.72
7 | 18.70 | 13.88 | 17.26 | 0.3055 | 0.3095 | 37.25 | 0.44 | —1.39 | 22.87
8 | 12.43 | 12.54 | 15.69 | 0.3057 | 0.3084 | 35.41 | 0.68 | —1.48 | 24.71
9 | 11.37 | 11.46 | 14.37 |0.3056 [ 0.3080 | 33.85 | 0.71 | —1.47 | 26.27 |
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—0.59~8.64, bi16.70~22.37D/z, HELHD
L1325.65~79.04, a(1—0.37~7.27, bi16.26
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DEFEHEE
1mm
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Al |64.88 6598 | 60.06 | 81.23 0.43| 13.02
A2 |59.30|58.20  48.00 | 76.29 5.24] 16.10
A3 |55.30| 54.72 | 39.18 | 73.97 3.99| 20.38
A4 | 43.58 | 41.28 | 24.50 | 64.25 8.64) 22.37
B1 | 61.72 63.14 ) 56.26 | 79.46 | —0.41| 13.64
B2 |55.36 | 59.70 | 49.08 | 77.27 1.92( 16.42
B3 | 5634|5516 | 40.18 | 74.27 5.44] 19.91
B4 | 56.80( 56.30 | 41.86 | 75.03 3.82| 19.45
C1 |57.6257.38 | 50.16 | 75.75 3.22| 13.76
C2 |48.32 | 47.62 | 35.66 | 69.01 4.23| 17.67
C3 | 45.64 | 44.62 | 31.62 | 66.53 6.03| 18.39
C4 | 37.80 | 35.80 | 23.00 | 59.83 8.06| 19.09
D2 | 57.08 | 56.98 | 52.38 | 75.49 2.88] 11.70
D3 | 56.52|55.22 | 47.14 | 74.31 5.72| 14.41

Al 61.64 | 62.48 | 49.60 | 79.04 0.87] 18.13
A2 |56.70|56.28 ( 39.70 | 75.02 3.63) 21.14
A3 |51.72 {5100 32.12 | 71.41 4.30) 23.32
A4 | 3588 34.26 | 18.06 | 58.53 6.99| 22.68
B1 | 60.18 | 62.12 | 52.50 | 78.82 | —1.64{ 15.68
B2 |5394|54.72 42,00 | 73.97 0.71} 18.92
B3 | 49.60 [ 49.30 | 29.78 | 70.21 3.22| 24.00
B4 | 49.82 | 48.84 | 28.12 | 69.89 4.951 25.06
C1 |47.66| 48.18 | 36.92 | 69.41 1.09( 17.05
C2 }41.80 [ 41.64 | 30.38 | 64.53 2.70| 17.26
C3 |41.10 ] 40.58 | 29.26 | 63.70 3.69| 17.36
C4 | 29.48 | 28.02 ) 16.32{ 52.93 6.78| 18.77
D2 |51.74 [ 51.76 | 43.10 | 71.94 2.47 ) 14.84
D3 |49.22 ] 48.50 | 35.08:| 69.64 4.28] 18.88
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Al |59.46 [ 59.96 [ 56.92 | 77.43 1.56 [ 10.62
AZ | 56.68] 56.78 | 47.72 ] 75.35 2.40| 15.20
A3 [50.08 50.16 | 35.80 | 70.82 2.28) 19.61
A4 ] 42,72 ] 40.46 | 25.28 | 63.61 8.57] 20.96
B1 57.04 | 58.04 | 53.88 | 76.18 0.32] 11.40
B2 154.38| 54.98 | 44.42 [ 74.15 1.15] 16.39
B3 |53.92(53.50 | 41.34 | 73.14 3.59| 17.69
B4 | 53.44) 5350 40.42 | 73.14 2.41] 18.44
C1l | 53.32| 53.48 | 46.68 | 73.13 2,17} 13.35
C2 |43.10| 42.86 | 32.30 | 65.47 2.95( 16.58
C3 | 43.08 | 42.42 { 32.00 | 65.13 4.09) 16.46
C4 | 36.58) 35.18 | 23.94 | 59.31 6.29] 17.59
Dz |52.22| 52.76 | 48.68 72.64 1.22( 1111
D3 | 48.32 | 48.08 | 39.56 | 69.34 3.04] 14.71

Al 55.80 | 56.52 | 44.80 | 75.18 0.92] 17.29
A2 |[51.06| 50.56 | 35.44 | 71.11 3.74] 20.22
A3 | 45.88 | 45.28 | 27.84 | 67.29 3.95| 22.57
A4 32.28 { 30.70 | 16.50 | 55.41 7.03] 21.13
Bl 54.92 | 56.28 | 49.10 | 75.02 { —0.61] 13.71
B2 }48.82]49.10 35.22 | 70.07 1.74( 19.25
B3 | 4554|4508 27.72 | 67.14 3.57| 22.52
B4 | 44.74| 43.78 | 24.18 | 66.17 4.911 24.65
Ct 42.58 | 43.04 | 32.24 | 65.60 1.04/ 16.79
C2 {36.78 36.50 | 25.12 | 60.42 2.947 17.64
C3 | 35.98| 35.60 ( 25.02 | 59.67 3.23| 16.90
C4 | 26.96] 25.40 | 15.68 | 50.40 7.29] 16.83
D2 | 45.14 [ 44.78 | 36.70 | 66.92 3.30) 14.33
D3 | 43.02| 42.42 | 29.14 | 65.13 3.92| 19.06
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X Y z L a b

Vs
Al 45.46 | 46.04 | 43.44 | 67.85 0.85( 9.54
A2 44.12 | 44.00 | 37.56 { 66.33 2.64] 12.86
A3 38.66 | 38.70 | 28.84 | 62.21 2.06] 16.06
Ad 31.38 | 30.40 { 19.52 | 55.14 5.10( 17.60
B1 42.68 | 43.58 | 39.78 | 66.02 [ —0.12| 10.48
B2 40.86 1 41.68 | 35.04 ] 64.56 | ~0.01] 13.01
B3 40.74 { 40.74 | 30.94 | 63.83 2.23] 15.94
B4 40.30 | 40.46 ) 30.94 | 63.61 1.78] 15.69
C1 41.10 | 41.24 | 36.80 | 64.22 1.86| 10.98
c2 34.02 | 34.18 | 26.82 | 58.46 1.56] 13.73
Cc3 34.98 [ 34.20 | 26.24 | 58.48 4.43( 14.33
C4 28.72 | 28.08 | 19.56 | 52.99 4.01( 15.21
D2 38.74 | 39.50 | 35.56 | 62.85 0.04( 10.45
D3 37.16 | 37.38 | 30.88 | 61.14 1.50| 12.85

HES
Al 41.14 | 42.10 [ 35.52 | 64.88 | —0.37] 12.96
A2 36.82 | 36.68 | 25.36 | 60.56 2.531 17.57
A3 34.14 1 33.86 ) 21.32 | 58.19 2.901 19.01
A4 23.04 | 21.86 ] 11.04 | 46.75 6.14( 18.73
B1 39.82 § 41.08 | 34.80 | 64.09 | —1,27) 12.67
B2 36.72 | 37.08 | 30.06 | 60.89% 1.08] 13.36
B3 32.92 | 32.88 | 20.70 | 57.34 2,13} 18.74
B4 31.86 | 31.44 | 16.94 | 56.07 3.307 21.34
cl1 31.58 | 32.20 | 24.72 | 56.75 0.04] 13.89
c2 26.42 | 26.32 | 17.48 | 51.30 2.14( 15.71
c3 25.78 | 25.62 | 16.86 | 50.62 2.34( 15.68
C4 19.66 | 18.58 | 10.62 | 43.10 5.98( 15.57
D2 33.62 | 33.86 | 28.40 | 58.19 1.30} 11.80
D3 30.92{ 30.72 | 20.00 [ 55.43 2.581{ 17.40

6 THEHLOMBE LT 5 VITA—LUMIN

OEBRHEE
5 mm
X Y z L a b
Rt
Al 25.94 | 26.60 { 23.88 | 51.58 { —0.48( 8.65
A2 25.34 | 25.34 | 20.96 | 50.34 1.76} 10.55
A3 (22062232 15.76 | 47.24 0.67( 13.29
A4 [17.06| 16.44 | 9.36 { 40.55 4.15] 14.70
B1 23.70 ) 24.46 | 20.30 | 49.46 | —1.01) 10.28
B2 }23.98| 24.46 | 18.98| 49.46 | —0.00| 11.87
B3 23.16 | 23.12 | 16.00 | 48.08 1.83]13.93
B4 | 23.02| 22.98 | 15.98 | 47.94 1.83] 13.79
(o 23.80 | 23.92 | 19.86 | 48.91 1,27 10.16
C2 [19.02) 18.98 | 13.76 | 43.57 1.69( 11.77
c3 18.90 | 18.56 | 13.10 | 43.08 2.92) 12.13
C4 [ 16.64 1594 | 10.60 | 39.92 4.53} 12.21
D2 | 21.84| 22.36 | 18.42 | 47.29 | —0.31{ 10.00
D3 [21.2421.20 16.52 { 46.04 1.771 10.96
B
Al 21.98 | 22.28 | 17.70 | 47.20 0.52} 10.81
A2 119.98) 19.80 | 14.18 | 44.50 2.28]12.25
A3 18.08 | 17.86 | 11.64 | 42.26 2.41) 13.25
A4 11.68 | 11.06 | 5.04 | 33.26 4.49] 14.29
B1 20.54 { 21.22 | 16.30 | 46.07 | —1.02| 11.27
B2 | 19.06] 19.02 | 14.40 | 43.61 1.69§ 10.95
B3 17.06 | 16.74 | 8.83 | 40.91 2.83715.77
B4 |18.02 ] 17.60 | 10.18 | 41.95 3.26| 14.98
Cc1 16.36 | 16.50 | 11.48 | 40.62 0.81] 11.68
C2 |13.54]13.34| 8.28| 36.52 2.26) 12.13
C3 [14.20( 13.86 | 10.52 | 37.23 2.937 9.31
C4 9.78 | 9.28 | 5.30| 30.46 4.00] 11.01
D2 [17.00) 16.72 | 11.56 | 40.89 2.65/ 11.86
D3 16.00 | 15.88 | 9.05 | 39.85 1.93( 14.43
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OBEAIEHM
4 mm
X Y Z L a b
R
Al 31.80 | 32.36 | 28.44 | 56.89 0.23] 10.18
A2 |[31.38 31.38 | 25.90 | 56.02 1.96| 11.80
A3 | 28.42 28.42 | 20.50 | 53.31 1.87] 14.52
Ad 22,641 20.76{ 13.68 | 46.65 5.001{ 15.27
B1 30.84 | 31,46 | 27.30 | 56.09 | —0.01 | 10.40
B2 | 29882994 2344 54.72 1,721 12.90
B3 29.40 | 28.82 | 20.28 { 53.68 3.81| 15.18
B4 | 29542912} 20.76 | 53.96 3.28} 14.96
C1 29.76 | 29.50 | 25.68 | 54.31 2.99| 9.99
C2 | 24.46 | 24.02 | 17.76 | 49.01 3.32§ 12.82
C3 | 22.84| 22.00 | 15.36 | 46.90 4.84| 13.42
C4 |20.30]19.04 | 13.14 | 43.63 6.68| 12.69
D2z 28.58 | 28.58 | 26.06 { 53.46 1.87[ 8.52
D3 |27.28( 27.84 | 23,48 | 52.76 | —0.05| 10.55
HER
Al 28.64 | 29,12 { 22.08 | 53.96 0.30( 13.51
A2 | 26.10| 2596 | 17.56 | 50.95 2.27] 15.23
A3 123.76)23.46 | 13.68 | 48.44 2.80¢1 17.16
Ad 16.68 { 15.76 | 38.40 | 39.70 5.63} 15.24
B1 26.98 | 27.60 | 21.86 | 52.54 | —0.27] 12.10
B2 | 24.44 | 24,44 [ 16.76 | 49.44 1.73| 14.51
B3 | 23.26) 22.64 | 12.82 | 47.58 3.99] 17.33
B4 |23.76| 22,92 | 12.70 | 47.87 4.81( 17.78
Ccl1 22.42] 22.44 | 16.78 | 47.37 1.581 12.16
C2 | 18.60| 18.06 | 11.70 | 42,50 3.76| 13.42
C3 | 18.44 17,92 11.64 | 42.33 3.67| 13.33
C4 13.24 [ 12,16 | 6.62 | 34.87 6.75] 13.15
D2 | 23.80| 23,36 | 18.36 | 48.33 3.12}1 11.31
D3 | 22.68( 21.96 | 14.34 | 46.86 | 4.38{ 14.66

=1 . BHOMBIcEST 3 VITA-LUMIN

D FEEH
6 mm
X Y A L a b

rs

Al 22.18 | 22.18 | 18.98 | 47.10 1.65{ 9.07
A2 21.34{ 20.76 | 16.22 | 45.56 3.87( 10.79
A3 (1944 19.00] 13.94 | 43.59 3.33( 11,58
Ad 14.84 | 13.70 | 8.80 | 37.01 6.79| 11.81
B1 20.98 ) 20.88 | 18.44 | 45.69 1.99] 8.06
B2 | 20.7420.54 | 15.94 { 45.32 2.37| 10,87
B3 20.40 | 19.96 | 14.12 | 44.68 3.32] 12,54
B4 19.84 | 19.54 | 13.38 | 44.20 2.76] 13.00
C1 20.50 [ 20.28 | 16.84 | 45.03 2.45] 9.35
cz2 17.06 { 16.60 | 12.20 | 40.74 3.44 10.77
C3 16.18 | 15.80 | 10.88 | 39.75 3.10{ 11.60
C4 13.72 | 12.92 | 8.36 | 35.94 5.23] 11,37
D2 19.38 | 19.46 | 16.24 | 44.11 1.22| 9.05
D3 18.68 [ 18.34 | 15.24 { 42.83 2.92( 8.88

R

Al 18.76 | 18.28 | 14.42 | 42.76 3.50| 9.93
A2 17.34 ) 16.68 | 11.16 | 40.84 4.31112.39
A3 16.22 | 15.42 | 11.18 | 39.27 5.01 10.61
A4 10.82 | 9.74| 5.96 | 31.21 7.27| 10.52
B1 18.92 | 18.92 | 16.50 | 43.50 1.52| 7.96
B2 17.02 | 16.58 | 11.50 | 40.72 3.35} 11.76
B3 15.40 | 14.66 | 8.20 | 38.29 4.79| 14.10
B4 15.30 | 14.38 | 7.74 | 37.92 5.66| 14.44
Cl1 14.62 | 14.28 | 10.98 | 37.79 2.93| 9.22
cz2 12.12 ] 11.50 [ 8.72 | 33.91 4.45| 8.49
C3 [11.46( 10.84 | 6.38 | 32.92 4.51( 11.56
C4 8.46 | 7.56 | 3.90 | 27.50 6.81| 10.84
D2 15.60 { 15.10 1 11.42 | 38.86 3.66] 9.78
D3 14.88 | 14.24 [ 9.58 | 37.74 4.35) 11.36
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F£8  EMOMEICEIT S VITA-LUMIN ]9 | BERWOMBEICH TS VITA-LUMIN
oEgHEE OERHEM
7 mm 8 mm
X |y z L . b X Y z L a b

L 2E-2:4 22k
Al 20.08 [ 20.48 | 18.30 | 45.25 0.01] 7.70 Al 17.98 | 18.28 | 16.70 | 42.76 0.24] 6.77
A2 18.60 | 19.12 | 15.72 | 44.73 | —0.59 9.29 A2 17.14 | 17.50 { 15.30 | 41.83 { —0.07] 7.60
A3 17.18 | 17.20 | 12.88 | 41.47 1.37/ 10.62 A3 15.32 | 15.32 | 12.10 | 39.14 1.37( 9.07
A4 |13.24|13.30| 8.92/ 36.47 0.98} 11.03 A4 11.34 | 11.32 | 7.42 | 33.65 1.28 10.48
B1 19.14 | 19.30 | 17.10 | 43.93 0.89] 7.67 B1 17.00 | 17.06 | 15.42 | 41.30 1.19( 6.78
B2 | 18.04 18.58 | 14.86 | 43.10 | —0.73] 9.73 B2 16.52 | 16,90 | 13.94 | 41.11 [ —0.21| 8.67
B3 |18.04]18.10) 13.62 ] 42.54 1.24] 10.80 B3 16.04 | 16.30 | 12.70 | 40,37 0.26] 9.61
B4 17.72 | 17.86 | 12.94 | 42.26 0.89} 11.43 B4 15.90 | 16.10 | 12.46 | 40.12 0.51| 9.68
Cc1 17.88 | 18.46 | 16.00 | 42.97 | —0.91| 8.00 [o} 16.12 | 16.72 | 14.98 | 40.89 | ~1.19] 6.90
C2 {1548 1590 | 12.66 | 39.87 | —0.48| 9.09 cz2 13.48 1 13.92 | 11.02 | 37.31 | —0.80( 8.60
C3 | 14.50( 14.76 | 11.26 | 38.42 0.14} 9.52 c3 12,501 12,76} 9.62 | 35.72 ) —0.05] 9.04
C4 12.20( 12.22 | 8.80 | 34.96 1,12 9.54 C4 10.54 | 10.92 | 8.00 | 33.05 [ —0.90| 8.78
D2 [17.42[17.70 | 16.18 | 42.07 0.28] 6.65 D2 15.38{ 15.70 | 13.72 | 39.62 | —0.05§ 7.21
D3 |16.80| 16.88 | 14.08 | 41.09 1.09( 8.44 b3 15.04 | 15.12 | 12.44 ] 38.88 0.99) 8.25

S HEE
Al 15.96 | 16.34 | 13.84 | 40.42 [ —0.26] 8.00 Al 13.02 | 13.28 | 10.32 | 36.44 1.91( 8.72
A2 | 1418 14.06 | 10.96 | 37.50 1.83( 8.92 A2 11.82 | 11.84 | 8.54 [ 34.41 1.10} 9.37
A3 13.44.| 13.18 | 9.22| 36.30 2.55( 10.36 A3 11.44 | 11.18 | 7.58 | 33.44 2.56] 9.96
Ai 8.86| B8.12| 4.54] 28.50 5.63] 10.50 A4 7.381 6.84 4.12 | 26.15 4.60| 8.97
B1 15.92 |-16.52 | 14.24 | 40.64 | —1.21] 7.68 B1 13.40 | 13.80 | 11.40 | 37.15 | —0.62| 7.8]
B2 | 14.04) 14.40 ) 10.74 | 37.95 | —0.37| 9.78 B2 | 11.80|12.14| 9.70 ) 34.84 | —0.52| 7.88
B3 |[13.8813.54 | 10.44 | 36.80 2.94) 8.94 B3 10.80 | 10.58 | 7.14 | 32.53 2.35] 9.75
B4 13.06 | 12.66 | 6.83 | 35.58 3.251 13.44 B4 11,16 | 10.88 ) 7.42 | 32.98 2.67] 9.75
(o] 11.78 | 11.70 | 8.80 | 34.21 1.61| 8.69 Cl1 10.52 | 10.62 ] 9.12 [ 32.59 0.59| 6.22
cz2 10.22| 9.92| 6.78 | 31.50 2.80| 8.28 c2 8.42 ) 8.32) 6.421 28.84 1.63) 6.99
c3 10.00 9.62 7.04 | 31.02 3.27] 8.25 Cc3 8.50 8.32 6.60  28.84 2.12| 6.62
C4 7.56 | 6.90) 5.00 | 26.27 5.40| 7.10 C4 6.10[ 5.78 [ 4.54( 24.04 3.221 5.63
D2 13.06 | 12.92 | 10.00 | 35.94 1.95( 8.67 D2 11.04 | 1118 | 8.84 | 33.44 0.42| 7.73
D3 12,54 | 11.88 | 8.20 | 34.47 4.62) 10.02 D3 11.44 | 11.00 | 8.62 [ 33.17 3.531 17.81
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a2 o150z ]12.56 ) 3876 0.09] 7.9 bl
A3 [13.62|13.44 | 10.62 | 36.66 | 2.16| 8.49
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D2 |14.26|14.28 | 13.28 | 37.79 | 1.23| 5.62 oDz
D3 |13.42]13.48 | 11.64 | 36.72| 0.99| 6.90 ©
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c1 |10.00| 9.95) 8.48] 31.56 | 1.33| 6.16 ' — 4 4
C2 | 852) 8.28| 7.38| 28.77| 2.50| 4.94 -5 0 10
c3 | 86z 820 7.52) z8.64 | 3.62| 4.47
Ca | 634 5.8 572 20.17| 4.54| 2.88 o . -3
D2 |10.24|10.22] 9.06|31.97| 1.23| 5.58 3 : VITA-LUMIN i} % Hunter 85K
D3 [ 1064|2022 882|397 3.46] 6.02 1mm YR
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