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February 2021

The color tone is decisive: the color tone measurement of various colored fiber bundles.
15/02/2021. Sensor Instruments GmbH: The color tone of textile fibers should, as far as possible, be measured at the start of the textile dyeing process using inline measurement. The information about the actual color tone (the actual value) can be compared with the color tone target using the PLC. The difference between these two color values provides information as to whether a more or less color should be added to the color bath.
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A SPECTRO-3-28-45°/0°-MSM-ANA-DL is suitable for measuring the color of the fiber strand which is fitted with a 45° illumination and detects the color under 0°. It is thus possible to avoid the great majority of direct reflection as comes from dye which is still damp during measurement. The distance between the sensor and the color strand is typically 28 mm and the detection range assumes a diameter of c. 10 mm with this clearance. 
During testing, work was performed in AC mode, i.e. any ambient light was suppressed to the greatest extent. 
In addition, UCAL (User CALibration) was activated to permit almost identical color reproduction in comparison to the laboratory measuring devices. The measured value is outputted using three methods:


1. Digital output: 
The color target value is taught in by the sensors (using the Windows® software SPECTRO3 MSM ANA Scope V3.1). Working in three stages, it is possible to use the settable tolerance values to determine whether the actual value of the color tone lies within the tolerances of one of the three taught-in color values. The output is performed as a 0V/+24V binary code signal at the two available digital outputs.

2. Analogue output: 
The actual value of the color tone is outputted e.g. in the L*a*b* color range as three analogue signals (0V … +10V / 4mA … 20mA).

3. Digital series output: 
The data transfer of the color tone values (for example L*a*b*) and the deviations from the taught-in color tone target value (for example dL*da*db*) is performed via the RS232 interface or using an external converter via the USB and Ethernet interface (Profinet access will be available from mid-2021; this will be followed by EtherCAT, CC-Link and EtherNet/IP at the end of 2021).
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The fiber strand has a diameter of usually 15mm and a c. 28mm clearance to the sensor
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Windows® Software SPECTRO3 MSM ANA Scope V3.1


Color tone measurements at ten different colored fiber bundles
The color tone values of the ten different color tones were first measured statically at 25 different locations and an average value was then formed.
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Measurement of the color tone values at 25 various points:
Fiber strand 1:
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Measurement results from fiber strand 1: a*=-0.06, b*=-1.57, L*=93.34
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Fiber strand 1 measured at position 25


Fiber strand 2:
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Measurement results from fiber strand 2: a*=-0.24, b*=-0.99, L*=93.35
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Fiber strand 2 measured at position 25



Fiber strand 3:
[image: ] Measurement results from fiber strand 3: a*=-0.33, b*=-0.39, L*=94.51
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Fiber strand 3 measured at position 25



Fiber strand 4:
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Measurement results from fiber strand 4: a*=-2.49, b*=5.58, L*=94.53
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Fiber strand 4 measured at position 25



Fiber strand 5:
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Measurement results from fiber strand 5: a*=-4.69, b*=19.83, L*=94.95
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[bookmark: _Hlk60167375]Fiber strand 5 measured at position 25



Fiber strand 6:
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Measurement results from fiber strand 6: a*=-4.25, b*=22.82, L*=93.56
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Fiber strand 6 measured at position 25



Fiber strand 7:
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Measurement results from fiber strand 7: a*=-3.84, b*=34.22, L*=94.49
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Fiber strand 7 measured at position 25



Fiber strand 8:
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Measurement results from fiber strand 8: a*=-2.44, b*=40.45, L*=96.95
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Fiber strand 8 measured at position 25



Fiber strand 9: 
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Measurement results from fiber strand 9: a*=-0.97, b*=46.86, L*=96.50
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Fiber strand 9 measured at position 25



Fiber strand 10:
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Measurement results from fiber strand 10: a*=2.43, b*=56.28, L*=94.11
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Fiber strand 10 measured at position 25



Summary of the measurement results
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The measurement results primarily display a color shift in b*, which points to a significant color tone displacement into yellow. The L* value is probably not reduced significantly because the diameter of the yellow fiber bundle is greater than the diameter of the white fiber bundle.

Recommended sensor types
Both sensors, the SPECTRO-3-28-45°/0°-MSM-ANA-DL and the SPECTRO-3-28-45°/0°-MSM-DIG-DL are suitable for this measurement task. Optionally, you can use a system with automatic INLINE white comparison: SPECTRO-3-28-45°/0°-ICAL

[image: ]

Contact:
Sensor Instruments
Entwicklungs- und Vertriebs GmbH
Schlinding 11
D-94169 Thurmansbang
Tel. +49 8544 9719-0
Fax. +49 8544 9719-13
info@sensorinstruments.de
EN_PI_2021-02-15_SI_The color tone measurement of various colored fiber bundles.docx 1/2
image5.jpeg




image6.jpeg




image7.jpeg




image8.jpeg




image9.jpeg




image10.png
B8] SPECTRO3 MSM ANA Scope V3.1

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0
www.sensorinstruments.de

Sensor

CONNECT ~ PARAT | TEACH | REC | cALB | GEN | scope |

iC SPACE] La'b* ¥| cAuLB UCAL

POWER MODE SINGLE - SET DP ‘

POWER (pm) a2
0200400 "'600 800 1000

GAIN ANP INTEGRAL T

AVERAGE 4096 AC |

ANALOG OUTMODE OFF -

DIGITAL OUTMODE BINARY HI he

LB SEND 11 Go |

=3

e GET ] sre |

SPECTRO3 MSM ANA Scope V- Instruments

XYZ | CSPACE CSPACE3D | X
HTE e e — =5y xYZ
6.0 3584
40- —_—
20-
0.0- 2560~
. 2048~
1536-
1024~
512-
. 0 . 1 o-
50 00 50 1 0 100
g 107.0- .
105.0-
1025-
100.0-
975-
. 95.0- .
C-No: 925- 925-
BN %00 90.0-
87.5- 875-
85.0- 85.0-
825- 825-
79.0-, ' ' | ' ' ' 79.0-, ' ' | | '
-139-100 50 00 50 100 141 -163  -100 50 00 50 17
COMMUNICATIONPORT [ 23 [SPECTRO3 MSMANA V3.1 10/Jan/2018

n QO zur suche Text hier eingeben

o B a3




image11.jpeg




image12.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

e A SPECTRO3 MSM ANA Scope V- el ey
CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |

= b L sl [crose |
MAXCOL-No. E 3 CAPTURE 015 086 93.05

[011 ] 232 | 9601 | 1000 | 1000 | 500 1 -0.08 091 89.95
|
|

TEACHDATATO | No: 3§ 1 Inc = 15 027 136 90.83

000 [ 000 | 000 [ 000 | 000 | 000 12 -024 013 93.82
000 | 000 | 000 | 000 | 000 | 000 13 003 137 94.79

16 024 -1.09 92.15

17 0.01 .82 9419
18 -0.14 165 95.16
19 0.09 196 97.81
20 0.08 -2.69 97.61
21 0.05 -3.02 9558
22 059 389 8964

23 | 0.21 -2.43 91.30
2a | -0.08 117 92.10

[ teachmean | [ teacHmec | [ meser

™ RAM [

MEAN
= EE

—ae | GEL, I | [ sTOP | delta E of captured table data

n QO zur suche Text hier eingeben

SEND) 1 Go |

1
2 001 607 9511
INTLIM 1 e 3 -026 -335 97.33
EVALUATION MODE BESTHIT ~| 4 031 274 96.22
RESET TABLE 5 029 115 93.95
SHAPE MODE BLOCK ~ 6 053 020 91.54
COUNTER 2 2 038 0.16 88.48

~ ~
EXTEACH OFF | TRIGGER CONT | - o o5 027
B) 050 158 9615
a b* L | aTol | bTol | LTol JEACHTOTABLE 10 041 028 90.64
14 030 159 9261
al





image13.png
B8] SPECTRO3 MSM ANA Scope V3.1

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0
www.sensorinstruments.de

Sensor

CONNECT | PARA1 TEACH | REC | CALB | GEN | ScoPe |
MAXCOL-No. E | 3
INTUM 1
EVALUATION MODE BESTHIT -
SHAPE MODE BLOCK he
EXTEACH OFF | TRIGGER CoNT ]
a [ b [ | aTol [ bTol | LTol |
0 o1 | -232 [ 9601 | 1000 | 1000 | 10.00
1 | 000 | 000 | 000 | 000 | 000 | 000
2 [ 000 [ 000 | 000 | 000 | 000 | 000
e
[ teachmean ][ tEAcHmec | [ Rmeser |
LB SEND 11 Go |
= EE
— e | GET ][ sre |

n QO zur suche Text hier eingeben

SPECTRO3 MSM ANA Scope V-

XYZ | CSPACE CSPACE3D |
87 == o
ey EEE—

60-
40-
20-
0.0-

10,9 s0 oo 5o 1

925-
90.0-
87.5-
85.0-
825

790-, | . '
-139-100 50 00 50 100 141

100.0-
97.5-
95.0-
925-
90.0-
87.5-
85.0-
825-

79.0-,
-163

Instruments

160 50 oo s

COMMUNICATION PORT [T23

@ =

s 9

[SPECTRO3 MSM ANA V3.1

10/Jan/2018





image14.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

www sensorinstruments. de SPECTRO3 MSM ANA Scope V. Instruments
CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |

= b L sl [crose |
MAXCOL-No. E | 3 CAPTURE I 056 127 95.76

011 | 232 [ 9601 | 1000 | 1000 | 1000 1 031 EXG) 91.06
000 | 000 | 000 | 000 | 000 | 000 12 037 207 %6.73
000 | 000 | 000 | 000 | 000 | 0.00 13 050 0.92 97.90
No: 3 1 Inc = 15 -0.24 -0.27 98.80
16 028 027 94.88
] [_meser

1
2 047 EFT) 57.08
INTUM 1 UNDO 3 o34 S 5292
EVALUATION MODE BESTHIT ~| =) _t ) 9316
RESET TABLE 5 029 003 9351
SHAPE MODE BLOCK - 6 0.04 097 9326
COUNTER 2 7 0.6 EFT) 9567
-~ ~

EXTEACH OFF | TRIGGER CONT v . o oo e
s 010 232 50.05
= b* L | aTol | bTol | LTol JEACHTOTABLE 10 035 091 88.47

|

|

|
14 016 EXY 5871

a

[ reachimean | [ TeAcRec 17 035 099 9399

18 -0.19 131 92.33
19 -0.12 0.09 87.65
20 -0.10 0.08 87.62
21 -0.20 -1.02 9434
22 0.01 133 92.40
23 0.04 -0.80 89.91
24 -007 -0.16 88.35

™ RAM [

MEAN
= EE

e | GET 11 STOP | delta E of captured table data 5.84

= 1220
n QO zur suche Text hier eingeben - et

SEND 1| Go |





image15.png
B8] SPECTRO3 MSM ANA Scope V3.1

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0

www.sensorinstruments.de

CONNECT | PARA1 TEACH | REC | CALB | GEN | ScoPe |
MAXCOL-No. E | 3
INTUM 1
EVALUATION MODE FIRSTHIT -
SHAPE MODE BLOCK he
EXTEACH OFF | TRIGGER CoNT ]
a [ b [ | aTol [ bTol | LTol |

0 o1 | -232 [ 9601 | 1000 | 1000 | 10,00

1 | -024 | 099 | 9335 | 1000 | 1000 | 10.00

2 [ 000 | 000 | 000 | 000 | 000 | 000
e
[ teachmean ][ tEAcHmec | [ Rmeser |
LB SEND 11 Go |
= EE
— e | GET ][ sre |

n QO zur suche Text hier eingeben

- o x
Sensor
SPECTRO3 MSM ANA Scope V. Irstruments
. | cSPACE CSPACE3D | P 3420 | 3603
L2 [T S— . T —
I — 258
.
. 3072~
L 25-
2560-
96.49 0.0-
25- 2048-
pesEEn S0 15367
m -7.5- 1024~
Cdemabr 1007 s12-
105 133, . 0 \ . 0-
-11.7 -5.0 00 50 16 ] 100
delta L*
107.0- - 107.0- o~
105.0- 105.0-
102.5- 1025-
£ 1:3(;: lg(;:i
o S5.00
C-No: 925- 925-
B 00- 90.0-
875- e75-
850- 850-
825- 825-
79.0-, | ' | ' ' ' 79.0-, ' ' | ' '
-14.1-100 -50 00 50 100 139 -157 -100 -50 00 50 123
COMMUNICATION PORT [ 23 |SPECTR03 MSM ANA V3.1 10/Jan/2018

@ =

s 9





image16.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

www sensorinstruments.de SPECTRO3 MSM ANA Scope V- Instruments

CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |
- b L Al | cLose
[_ownee | B [erose |

011 | -232 | 9601 | 1000 | 1000 | 10.00 1 -0.22 -050 90.23
TEACHDATATO | No: 3§ 2 Inc = 15 0.09 117 9139

MAXCOL-No. E 3
[)
1 ] -033 | -039 |9451 | 1000 | 1000 5.00 12 023 047 90.12
2 [ 000 | 000 | 000 | 000 | 000 | 0.00 13 014 004 91.22
16 013 147 93.93
] [_meser

1 -0.40 023 5202
2 060 056 5440
INTUM 1 UNDO 3 057 0.60 59.94
EVALUATION MODE FIRSTHIT ~| 4 064 0.09 93.07
RESET TABLE 5 034 041 52.81
SHAPE MODE BLOCK - 3 060 202 9525
COUNTER 2 7 0.4 295 5339

-~ ~
EXTEACH OFF | TRIGGER CONT v - oo - o0
s 004 048 5823
|_a b* L | aTol | bTol | LTol JEACHTO TABLE 10 0.30 148 93.39
14 010 048 5230

[ teachmean ] [ TEAcHRec 7 029 0.35 5524

18 -0.46 0.09 93.76
13 044 005 9579
20 -0.32 -0.19 97.74
21 -0.49 044 9551
22 -0.37 041 97.08
23| 047 095 9831
24 | 048 -0.48 9651 |

™ RAM [

jﬁ
MEAN
= EE

e | GET 11 STOP | delta E of captured table data 5.52

n QO zur suche Text hier eingeben

SEND 1| Go |





image17.png
B8] SPECTRO3 MSM ANA Scope V3.1

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

www sensorinstruments. de SPECTRO3 MSM ANA Scope V-

Instruments
CONNECT | PARA1 TEACH | REC | CALB | GEN | SCOPE
[ | | | | —— XYZ | CSPACE CSPACE3D |
MAXCOL-No. E | 3 106 = o
vy EE—
L
INTLIM 1 75-
50-
EVALUATION MODE FIRSTHIT - - b
SHAPE MODE BLOCK ~ 50.47 e 3
EXTEACH OFF __ ~| TRIGGER ConT v 25-
DeemEE 50~
a* b L | aTol | bTol | L'Tol | il
0 [ 011 | -232 | s601 | 1000 | 1000 | 1000 detabr 1007 512-
1 [ -033 | -039 [9451 | 1000 | 1000 | 10.00 e -133- o
2 [ 000 | 000 | 000 | 000 | 000 | 0.00 G121 50 oo 5o 119 0 100
delta L*
107.0- 107.0-
TEACHDATATO | No: 3 2 Inc = 105.0- ’ 105.0- L
[ teachmean ][ tEAcHmec | [ Rmeser | ozl ROy
g 1000~ 100.0-
detta 975~ 97.5-
95.0- 95.0-
925- 925-
20.0- . 90.0- C
875~ 87.5-
85.0- 85.0-
825- 825-
79.0-, | ' ' ' ' ' 79.0-, ' ' | ' |
-141-100 50 00 50 100 139 154 100 50 00 50 126
LB SEND 11 Go |
SiEs COMMUNICATIONPORT | 23 [SPECTRO3MSMANAV31 10Jan2018
— e | GET ][ sre |

noZurSucheTexlh\erelngeben a m g





image18.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

e A SPECTRO3 MSM ANA Scope V- el ey
CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |

= b L sl [crose |
MAXCOL-No. E 3 CAPTURE 242 443 9235

|
0 01 | -232 [ 9601 | 1000 | 1000 | 10.00 1 3.00 819 9551
1 | 249 | 558 | 9453 | 1000 | 10.00 5.00 12 -231 7.40 90.79
2 [ 000 [ 000 | 000 | 000 | 000 | 000 13 264 7.72 5098
No: & 2 e = 15 325 7.03 9816
16 328 594 9382

] [_meser

1
2 220 212 5918
INTLIM 1 UNDO 3 358 695 9613
EVALUATION MODE FIRSTHIT ~| 4 386 793 3579
RESET TABLE 5 343 792 97.74
SHAPE MODE BLOCK ~ 6 298 563 97.03
COUNTER 2 7 298 561 57.03

~ ~
EXTEACH OFF | TRIGGER CONT | - e e S50z
B) 266 678 9420
a b* L | aTol | bTol | LTol JEACHTOTABLE 10 327 779 92.32
14 253 736 5033
|

[ teachmean ] [ TEAcHRec 7 232 a4 28,16

18 154 223 9399
19 188 452 9116
20 207 529 94.45
21 218 610 9262
22 085 245 9533
23 | -0.49 204 97.20
2a | -1.21 285 96.33

™ RAM [

MEAN
= EE

e | GET 11 STOP | delta E of captured table data 7.59

n QO zur suche Text hier eingeben

SEND) 1 Go |





image19.png
B8] SPECTRO3 MSM ANA Scope V3.1

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0
www.sensorinstruments.de

Sensor

CONNECT | PARA1

TEACH | REC | CALB | GEN | Scope |

MAXCOL-No. E | 3
INTUM 1
EVALUATION MODE FIRSTHIT ~|
SHAPE MODE BLOCK he
EXTEACH OFF | TRIGGER CoNT ]
a [ b | | aTo | bTol | LTol |
0 01 | -232 [ 9601 | 1000 | 1000 | 10.00
1 | 249 | 558 | 9453 | 1000 | 1000 | 10.00
2 | 000 | 000 | 000 | 000 | 000 | 000
TEACHDATATO | No: 3§ 2 Inc =
[ teachmean ][ tEAcHmec | [ Rmeser |
LB SEND 11 Go |
= EE
— e | GET ]| [ se |

n QO zur suche Text hier eingeben

SPECTRO3 MSM ANA Scope V-

Instruments

. | cSPACE CSPACE3D |

P
e =S
326 5,
-
54 40 S0 o
0.0~
.
Cdetab  -100-
| 558 -133, . . | . G o-
-16.1 -100 50 00 50 100138 o 100
delta L*
107.0- ey 108.0- .
s B b
1025~
= 1503.2: 100.0-
050/ . s50- .
C-No: 92.5-
0 X s00-
875~
85.0- 85.0-
825-
80.0-
79.0-, \ | ; ) \ 781+, e T ,
-152 -100 -50 00 50 128 -133 50 00 50 100 166
COMMUNICATION PORT [ 23 [SPECTRO3MSMANA V31 10/Jan/2018

@ =

s 9





image20.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

e A SPECTRO3 MSM ANA Scope V- el ey
CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |

,T‘ a* b L CLOSE I
MAXCOL-No. E | 3 1 431 1648 91.83
2 493 2199 94,01
QEICRS 1 e 3 482 2273 9298
EVALUATION MODE FIRSTHIT ~| =) 499 2254 9159
SHAPE MODE BLOCK - 6 454 19.89 9342
7
8
b

COUNTER 2 489 1993 9327

EXTEACH OFF | TRIGGER ConT v 2 e S
391 1273 89,09

T= b L | aTol | bTol | LTol JEACHTOTABLE ‘ 10 334 10.96 91.30

0 | 011 | 232 [ 9601 | 1000 | 1000 | 10.00 n 410 14.06 10017

1 [ 469 | 1983 | 9495 | 1000 | 1000 | 1000 12 457 174 95.05

2 [ 000 | 000 | 000 | 000 | 000 | 000 13 512 1999 100.44
14 543 2261 95,60

No: P 2 e = 15 550 2730 57.41

11 16 473 19.18 98.91

[ teachmean ] [ TEAcHRec RESET

17 519 2398 99.01
18 478 2167 99.98
19 -5.20 2302 100.18
20 433 2111 93.72
21 -4.83 2351 95.79
22 523 2481 99.78
23 -4.52 18.86 91.56
24 420 14.00 8641 |

™ RAM [

jﬁ
MEAN
= EE

—ae | GET 11 sToP. | delta E of captured table data

n QO zur suche Text hier eingeben

SEND) 1 Go |





image21.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0

www.sensorinstruments.de

CONNECT | PARA1 TEACH | REC | CALB | GEN | ScoPe |

I XYZ | CSPACE CSPACE3D | x HEEFE v sisa
MAXCOL-No. E | 3 208+ —
T ! s 00,
EVALUATION MODE FIRSTHIT ~ - 15.0-
SHAPE MODE BLOCK - 8628 “; ‘;'
EXTEACH OFF | TRIGGER CONT | 00-
JeEmEE  5.0-
a b* L | aTol | bTol | LTol | ] -10.0-
0 o1 | -232 [ 9601 | 2000 | 2000 | 20.00 = W
1 | 469 | 1983 | 9495 | 1000 | 1000 | 10.00 [“ied0
2 [ 000 | 000 | 000 | 000 | 000 | 0.00 eta L 100
—
117.0- 123.1-
TEACHDATATO | No: 3§ 2 Inc = T L
[ teachmean ][ tEAcHmec | [ Rmeser | TR0, ::ggi
105.0-
detaE 1050 10504
1 100.0- 100.0-
C-No: 95.0- 95.0-
B 00- 90.0-
. 85.0- L.
85.0- el
80.0- 75.0-
75.0-, ' B ' ' 68.9-, ' 0 ' ' '
209 100 oo 100 211 233 100 0o 100 200 308
LB SEND 11 Go |
= COMMUNICATIONPORT | 23 [SPECTRO3MSMANAV31 10Jan2018
— e | GET ]| [ sor |

noZurSucheTexlh\erelngeben L] ] : cou 2P0

12.05.2019





image22.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

e A SPECTRO3 MSM ANA Scope V- el ey
CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |

= b L sl [crose |
MAXCOL-No. E | 3 CAPTURE I -4.16 2492 93.89

0 [ 011 | -232 | s601 | 3000 | 3000 | 30.00 1 391 2113 90,02
1 | 425 [ 2282 | 9356 [ 1000 | 1000 | 10.00 12 443 21.55 92.36
2 | 000 | 000 | 000 | 000 | 000 | 000 13 442 2204 9245
No: 3 2 Inc = 15 453 2127 9483
16 434 2094 9136

] [_meser

1
2 378 2568 5267
INTLIM 1 (e 3 373 21.40 89.87
EVALUATION MODE FIRSTHIT ~| 4 -390 2373 £7.54
RESET TABLE 5 350 2518 87.45
SHAPE MODE BLOCK - 6 392 2776 52.00
COUNTER 24 7 ERT] 2623 9585

-~ ~
EXTEACH OFF | TRIGGER CONT v - oy oo o
s 434 2501 5358
= b* L | aTol | bTol | LTol JEACHTOTABLE 10 440 2348 9523
14 453 2161 5351
Rl

[ reachimean | [ TeAcRec 17 222 1879 50.03

18 423 2057 89.09
19 468 2268 94.05
20 -4.56 20.99 96.47
21 -4.58 2171 98.37
22 462 2262 9911
23 -4.32 2083 98.98
24 427 2138 97.41

™ RAM [

MEAN
= EE

e | GET 11 STOP | delta E of captured table data 6.6

. 1256
n QO zur suche Text hier eingeben 3 it

SEND 11 Go |





image23.png
B8] SPECTRO3 MSM ANA Scope V3.1

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0

www.sensorinstruments.de

CONNECT | PARA1 TEACH | REC | CALB | GEN | ScoPe |

MAXCOL-No. g 3

INTLIM | I

EVALUATION MODE FIRSTHIT -

SHAPE MODE BLOCK A

EXTEACH OFF | TRIGGER CoNT |
= b L | aTol | bTol | LTol |

0 011 | -232 | 96.01 | 30.00 | 30.00 | 30.00
1 | 425 [2282 | 9356 [ 1000 | 1000 | 10.00
2 [ 000 | 000 | 000 | 000 | 000 | 000

TEACHDATATO | No: 3§ 2 Inc =

[ teachmean ][ tEAcHmec | [ Rmeser |
LB SEND 11 Go ]
= EE

— e | Ger ]| [ stop ]

200~
512-
-333- . o-
335 200 0 100
127.0- == 129.6- —
120.0- pot
detaE  110.0- 110.0-
BEE  5- 100.0-
90.0- 90.0-
80.0- 80.0-
70.0- Xy
65.0-, ' | b ' ' ' 62.4-, ' | ' '
309 -200 -100 00 100 200 311 333 200 0o 200 338
COMMUNICATIONPORT | 23 [SPECTRO3MSMANAV3.1 10/Jan/2018

n QO zur suche Text hier eingeben

o B a3





image24.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

www sensorinstruments. de SPECTRO3 MSM ANA Scope V. Instruments
CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |

’T‘ a* b L CLOSE I
MAXCOL-No. E | 3 1 317 3477 93.20
2 431 3129 87.07
QEICRS 1 e 3 455 3406 9110
EVALUATION MODE FIRSTHIT ~| =) . 3393 92.76
SHAPE MODE BLOCK - 6 250 3227 94.05
7
8
b

COUNTER 2 465 3003 9356

EXTEACH OFF | TRIGGER ConT v 2= S .
430 3416 10044

T= b* L | aTol | bTol | LTol JEACHTOTABLE ‘ 10 422 3244 99.37

0 [ 011 | -232 | 9601 | 4000 | 4000 | s0.00 n 380 3355 9833

1 | -384 [3422 | 9449 | 1000 | 1000 | 1000 12 395 3563 101.02

2 [ 000 | 000 | 000 | 000 | 000 | 000 13 364 2964 9324
14 368 3171 88.43

No: P 1 e = 15 341 3170 8745

11 16 -3.49 36.29 92.32

[ teachmean ] [ TEAcHRec RESET

17 388 36.09 9513
18 -3.46 39.97 98.62
19 -3.02 4261 99.95
20 367 37.43 94.96
21 -3.36 36.75 9411
22 312 37.29 9817
23 -3.40 34.87 99.87
24 368 3246 9316 |

™ RAM [

jﬁ
MEAN
= EE

—ae | GET 11 sToP. | delta E of captured table data

n QO zur suche Text hier eingeben

SEND) 1 Go |





image25.png
B8] SPECTRO3 MSM ANA Scope V3.1

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0

www.sensorinstruments.de

Sensor

CONNECT | PARA1

TEACH | REC | CALB | GEN | Scope |

MAXCOL-No. E | 3
INTUM 1
EVALUATION MODE FIRSTHIT -
SHAPE MODE BLOCK he
EXTEACH OFF | TRIGGER CoNT ]
a b* | aTol [ bTol | Lol |
0 011 | -232 | 96.01 | 40.00 | 40.00 | 40.00
1 | 384 [ 3422 | 9445 | 1000 | 1000 | 10.00
2 | 000 | 000 | 000 | 000 | 000 | 000
TEACHDATATO | No: 3§ 1 Inc =
[ teachmean ][ tEAcHmec | [ Rmeser |
LB SEND 11 Go |
= EE
— e | GET 1| se ]

SPECTRO3 MSM ANA Scope V3.1

Instruments

BN . | cspace CSPACE3D | x Y ssE
=
733217 300
= 20.0-
10.0-
0.0-
ey
=y
Cdetab 007
/3553 433
delta L* <z 100
56 | ]
1200- 1200-
110.0- 1100-
100.0- 100.0-
50.0- l:| 90.0-
20.0- 80.0~
70.0- 70.0-
_— 60.0-
55.0-, M - T ) 51.7-, . L 3 y
-409 -200 00 200 411 -433 -200 0.0 200 452
COMMUNICATION PORT [ 23 [SPECTRO3 MSM ANA V31 10/Jan/2018

n QO zur suche Text hier eingeben

o =





image26.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

www sensorinstruments. de SPECTRO3 MSM ANA Scope V. Instruments
CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |

’T‘ a* b L CLOSE I
MAXCOL-No. E | 3 1 327 4123 93.49
2 305 37.80 9106
QEICRS 1 e 3 284 4113 9475
EVALUATION MODE FIRSTHIT ~| =) L 4026 9541
SHAPE MODE BLOCK - 6 294 39.56 9124
7
8
b

COUNTER 24 261 3761 87.11

EXTEACH OFF __ ~| TRIGGER ConT v = e o
268 4167 9855

T= b* L | aTol | bTol | LTol JEACHTOTABLE ‘ 10 -1.89 46.84 97.79

0 | 011 | -232 | 9601 | 5000 | 5000 | 5000 n 254 4350 57.90

1 | 244 [ 4045 | 9695 | 1000 | 1000 | 500 12 242 4050 5876

2 | 000 [ 000 [ 000 | 000 | 000 | 000 13 238 3707 9326
14 EXZ] 3956 5812

No: 3 1 Inc = 15 201 41.01 100.90

1 16 -1.49 4411 99.86

[ teachmean ] [ TEAcHRec RESET

17 2.05 3914 99.86
18 -2.01 4127 100.44
19 211 3983 100.80
20 -2.08 40.20 99.52
21 -2.42 41.20 99.62
22 265 38.40 99.48
23 -2.28 38.40 99.39
24 212 40.87 9943 |

™ RAM [

jﬁ
MEAN
= EE

—ae | GET 11 [ sToP | delta E of captured table data

n QO zur suche Text hier eingeben

SEND 11 Go |





image27.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0

www.sensorinstruments.de

CONNECT | PARA1 TEACH | REC | CALIB | GEN | SCOPE
| [ | | | | ——— XYZ | CSPACE CSPACE3D |
MAXCOL-No. E | 3 |_2.40 [
INTUM 1 ot
["4447"  300-
EVALUATION MODE FIRSTHIT ~| = |
SHAPE MODE BLOCK ~ 0
0.0-
EXTEACH OFF | TRIGGER CONT | -10.0-]
NEEEEN  20.0-
a b* L a'Tol | bTol | L'Tol | -30.0-]
0 0.11 | -232 | 96.01 | 50.00 | 50.00 | 50.00 deftab*  ~40.0-]
1 | 244 [ 4045 | 9695 | 1000 | 1000 | 5.00 [478" 533
2 | 000 | 000 | 000 | 000 | 000 | 000 st L 523
147.0- 148.4-
TEACHDATATO | No: 3§ 1 Inc = 140.0- 2L 140.0-
[ teachmean ][ tEAcHmec | [ Rmeser | TR 1300~
1200~ 1200-
1100~ 110.0-
100.0- = 100.0- =]
50.0- 90.0- I
20.0- 200-
70.0- 70.0-
60.0- 60.0-
50.0-
45.0-, ' 0 . T 436+, ' b ' I
50.9 200 oo 200 400511 533 200 00 200 400515
LB SEND 11 Go |
= COMMUNICATIONPORT | 23 [SPECTRO3MSMANAV31 10/an2018
— e | GET | se ]

noZurSucheTexlh\erelngeben G | g 3 A Fow P8 g

12.05.2019




image28.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

e A SPECTRO3 MSM ANA Scope V- el ey
CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |

,T‘ a* b* L CLOSE I
MAXCOL-No. E | 3 1 -1.05 4527 9258
2 074 4554 9462
INTLIM I UNDO 3 053 43.66 s2.85
EVALUATION MODE FIRSTHIT ~| =) 067 4357 90.93
SHAPE MODE BLOCK - 6 a2 4557 10057
7
8
b

COUNTER 2 106 4682 9926
EXTEACH OFF | TRIGGER ConT v = e e
115 4623 5764

T= b* L | aTol | bTol | LTol JEACHTOTABLE ‘ 10 077 45.29 9547

0 | 011 | -232 | 9601 | 5000 | 5000 | 50.00 1 060 48.46 97.41

1| -097 [4686 | 9650 | 1000 | 1000 | 1000 12 012 5025 5737

2 [ 000 | 000 | 000 | 000 | 000 | 000 13 030 4936 99.30
14 005 5115 96.08

No: P 1 e = 15 045 4811 9647

16 S21 4767 10021
[ teachmean | [ teacHmec | [ meser —~ Y] o5 S5 o1

48.80 99.27

28
28 4824 98.41
20 158 46.90 96.42
58
61

47.04 96.08
46.97 96.01
23 -1.45 45.20 94.40
24 175 4224 9249 |

™ RAM [

jﬁ
MEAN
= EE

e | GET 11 STOP | delta E of captured table data

n QO zur suche Text hier eingeben

SEND) 1 Go |





image29.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0

www.sensorinstruments.de

CONNECT | PARA1 TEACH | REC | CALB | GEN | ScoPe |

MAXCOL-No. E | 3

XYZ | CSPACE CSPACE3D |

57.9-
INTLIM |
EVALUATION MODE FIRSTHIT ~!
SHAPE MODE BLOCK - 100.01
EXTEACH OFF | TRIGGER CONT |
= b L | aTol | bTol | LTol |

0 0.11 | -232 | 96.01 | 50.00 | 50.00 | 50.00
1 | -097 [4686 | 9650 [ 10.00 | 1000 | 10.00
2 [ 000 | 000 | 000 | 000 | 000 | 000

o
m L

- g e
[ teachmean ][ tEAcHmec | [ Rmeser |
i
Lo |
45.0-, ' 0 . T 404-, I By ' ' |
260 oo 200 4dosia 533 200 oo 200 400 579
LB SEND 1| Go |
ﬁ :ELE ‘ = 1 = ] COMMUNICATIONPORT | 23 [SPECTRO3MSMANAV31 10/an2018

noZurSucheTexlh\erelngeben a m g





image30.png
B8] SPECTRO3 MSM ANA Scope V3.1 - o x

Sensor Instruments GmbH Sensor
Tel. ++49 (0) 8544-9719-0

www sensorinstruments. de SPECTRO3 MSM ANA Scope V. Instruments
CONNECT | PARA1 TEACH | REC | CALB | GEN | scoPe |

IT‘ a b L CLOSE I
MAXCOL-No. E | 3 1 223 56.24 9269
2 162 5292 89,95
QEICRS 1 (e 3 216 5364 9048
EVALUATION MODE FIRSTHIT ~| 4 232 5657 9228
SHAPE MODE BLOCK - 6 265 5478 9113
7
8
b

COUNTER 2 243 5526 9161

EXTEACH OFF | TRIGGER ConT v = - e
273 5542 9102

T= b* L | aTol | bTol | LTol JEACHTOTABLE ‘ 10 222 57.90 98.55

0 | 011 | 232 | 9601 | 6500 | 6500 | 65.00 n 226 58.05 9736

1 | 243 [ 5628 | 9411 | 1000 | 1000 | 1000 12 277 5841 s7.48

2 [ 000 | 000 | 000 | 000 | 000 | 000 13 273 58.36 9743
14 266 59.26 98.20

No: P 1 e = 15 276 58.41 96.90

11 16 335 57.55 93.82

[ teachmean ] [ TEAcHRec RESET

17 299 58.15 94.08
18 1.98 57.63 97.89
19 279 55.89 93.89
20 1.66 54.21 92.68
21 272 54.54 92.15
22 257 5571 94.40
23 293 57.28 94.15
24 251 5953 98.28 K|

™ RAM [

jﬁ
MEAN
= EE

—ae | GET 11 sToP. | delta E of captured table data

n QO zur suche Text hier eingeben

SEND 1| Go |





image31.png
B8] SPECTRO3 MSM ANA Scope V3.1

Sensor Instruments GmbH
Tel. ++49 (0) 8544-9719-0

www.sensorinstruments.de

CONNECT | PARA1

TEACH | REC | CALB | GEN | Scope |

MAXCOL-No. E | 3
INTUM 1
EVALUATION MODE FIRSTHIT ~
SHAPE MODE BLOCK he
EXTEACH OFF | TRIGGER CoNT ]
a b* | aTol [ bTol | Lol |
0 011 | 232 [ 9601 | 6500 | 6500 | e5.00
1| 243 [ 5628 | 9411 | 1000 | 1000 | 10.00
2 | 000 | 000 | 000 | 000 | 000 | 000
TEACHDATATO | No: 3§ 1 Inc =
[ teachmean ][ tEAcHmec | [ Rmeser |
LB SEND 11 Go |
= EE
— e | GET | se ]

n QO zur suche Text hier eingeben

- | cSPACE CSPACE3D |
| 252 |
L
| 5861
©
96.30
deltab®
67.7-500 250 00 250
deta L*
16297 = 16387 &
140.0- 1400~
delta E 120.0- 1200-
603 |
100.0- EI 1000-
80.0- 80.0-
60.0- 60.0-
400- 400~
300, i . ' I 28.2-, ' ' B ' o
659 250 00 250 500661 683500 -250 00 250 500673
COMMUNICATION PORT | 23 [SPECTRO3MSMANAV31 10/an2018

@ =

s 9





image32.png
FIBERBUNDLETYPE  COlor a*

1 white
2 white
3 white
4 white / yellow
5 white / yellow
6 yellow/white
7 yellow/white
8 yellow
9 yellow

10 yellow

0,06
0,24
0,33
2,49
-4,69
-4,25
3,84
2,44
0,97

2,43

b*

-1,57
0,99
0,39

5,58

19,83
22,82
34,22

40,45

46,86
56,28

L*

93,34
93,35
94,51
94,53
94,95
93,56
94,49
96,95

9,5
94,11





image33.png




image1.jpeg
Se[]so,' Let'’s make sensors more individual

Instrumenits




image2.jpeg




image3.jpeg




image4.jpeg
e

0 000





