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Global - Round Trial 2023 - 4
Inter-Instrument Averages, Inter-Instrument Variations, Typical within-instrument Variations

Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 4.663 4.412 4.129 4.491

Reference Values for Evaluation 4.663 4.412 4.129 4.491

Number Of Instruments 150 150 150 150 150

SD 0.052 0.047 0.056 0.060 0.054

CV % 1.1 1.1 1.3 1.3 1.2

SD 0.055 0.050 0.062 0.063 0.057

CV % 1.2 1.1 1.5 1.4 1.3

SD 0.062 0.058 0.070 0.071 0.065

CV % 1.3 1.3 1.7 1.6 1.5

SD 0.021 0.019 0.020 0.019 0.020

CV % 0.4 0.4 0.5 0.4 0.4

SD 0.031 0.029 0.032 0.032 0.031

CV % 0.7 0.7 0.8 0.7 0.7

SD 0.037 0.035 0.040 0.038 0.037

CV % 0.8 0.8 1.0 0.8 0.8

Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 28.129 25.984 30.488 29.221

Reference Values for Evaluation 28.129 25.984 30.488 29.221

Number Of Instruments 150 150 150 150 150

SD 0.563 0.745 0.826 0.659 0.698

CV % 2.0 2.9 2.7 2.3 2.5

SD 0.614 0.813 0.896 0.796 0.780

CV % 2.2 3.1 2.9 2.7 2.7

SD 0.801 0.900 1.022 0.934 0.914

CV % 2.8 3.5 3.4 3.2 3.2

SD 0.264 0.250 0.306 0.287 0.277

CV % 0.9 1.0 1.0 1.0 1.0

SD 0.465 0.424 0.503 0.505 0.474

CV % 1.7 1.6 1.6 1.7 1.7

SD 0.574 0.494 0.620 0.643 0.583

CV % 2.0 1.9 2.0 2.2 2.0

Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 1.0440 0.9319 1.1830 1.1147

Reference Values for Evaluation 1.0440 0.9319 1.1830 1.1147

Number Of Instruments 150 150 150 150 150

SD 0.0078 0.0123 0.0181 0.0087 0.0117

CV % 0.7 1.3 1.5 0.8 1.1

SD 0.0085 0.0135 0.0185 0.0106 0.0128

CV % 0.8 1.4 1.6 1.0 1.2

SD 0.0121 0.0154 0.0210 0.0135 0.0155

CV % 1.2 1.6 1.8 1.2 1.5

SD 0.0046 0.0044 0.0047 0.0046 0.0046

CV % 0.4 0.5 0.4 0.4 0.4

SD 0.0087 0.0076 0.0095 0.0094 0.0088

CV % 0.8 0.8 0.8 0.8 0.8

SD 0.0093 0.0089 0.0102 0.0104 0.0097

CV % 0.9 1.0 0.9 0.9 0.9

Micronaire

Inter-Instrument Variation

based on 30 tests

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days

Strength

Inter-Instrument Variation

based on 30 tests

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days

Length

Inter-Instrument Variation

based on 30 tests

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days
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Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 81.344 79.170 83.298 80.983

Reference Values for Evaluation 81.344 79.170 83.298 80.983

Number Of Instruments 150 150 150 150 150

SD 0.386 0.598 0.353 0.420 0.439

CV % 0.5 0.8 0.4 0.5 0.5

SD 0.425 0.645 0.447 0.493 0.503

CV % 0.5 0.8 0.5 0.6 0.6

SD 0.569 0.771 0.636 0.658 0.658

CV % 0.7 1.0 0.8 0.8 0.8

SD 0.171 0.206 0.229 0.221 0.207

CV % 0.2 0.3 0.3 0.3 0.3

SD 0.398 0.407 0.469 0.463 0.434

CV % 0.5 0.5 0.6 0.6 0.5

SD 0.436 0.472 0.527 0.531 0.492

CV % 0.5 0.6 0.6 0.7 0.6

Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 74.762 74.431 77.556 82.434

Reference Values for Evaluation 74.762 74.431 77.556 82.434

Number Of Instruments 150 150 150 150 150

SD 0.394 0.442 0.351 0.371 0.390

CV % 0.5 0.6 0.5 0.4 0.5

SD 0.414 0.477 0.397 0.402 0.422

CV % 0.6 0.6 0.5 0.5 0.5

SD 0.444 0.498 0.444 0.422 0.452

CV % 0.6 0.7 0.6 0.5 0.6

SD 0.129 0.109 0.136 0.108 0.120

CV % 0.2 0.1 0.2 0.1 0.2

SD 0.105 0.107 0.107 0.100 0.105

CV % 0.1 0.1 0.1 0.1 0.1

SD 0.200 0.171 0.182 0.169 0.181

CV % 0.3 0.2 0.2 0.2 0.2

Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 8.218 9.437 10.570 10.325

Reference Values for Evaluation 8.218 9.437 10.570 10.325

Number Of Instruments 150 150 150 150 150

SD 0.162 0.217 0.223 0.203 0.201

CV % 2.0 2.3 2.1 2.0 2.1

SD 0.171 0.240 0.236 0.223 0.217

CV % 2.1 2.5 2.2 2.2 2.3

SD 0.205 0.258 0.260 0.269 0.248

CV % 2.5 2.7 2.5 2.6 2.6

SD 0.069 0.076 0.087 0.076 0.077

CV % 0.8 0.8 0.8 0.7 0.8

SD 0.046 0.056 0.060 0.051 0.053

CV % 0.6 0.6 0.6 0.5 0.6

SD 0.096 0.112 0.127 0.107 0.110

CV % 1.2 1.2 1.2 1.0 1.1

Uniformity

Inter-Instrument Variation

based on 30 tests

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days

Color Rd

Inter-Instrument Variation

based on 30 tests

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days

Color +b

Inter-Instrument Variation

based on 30 tests

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days
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Optional Parameters
Inter-Instrument Averages, Inter-Instrument Variations, Typical within-instrument Variations

Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 24.28 15.83 28.30 8.67

Reference Values for Evaluation 24.28 15.83 28.30 8.67

Number Of Instruments 93 93 93 93 93

SD 4.10 3.73 5.20 2.81 3.96

CV % 16.9 23.5 18.4 32.4 22.8

SD 4.94 4.13 6.43 2.96 4.61

CV % 20.3 26.1 22.7 34.2 25.8

SD 5.57 4.55 6.99 3.44 5.14

CV % 22.9 28.7 24.7 39.6 29.0

SD 2.12 1.43 2.26 1.09 1.73

CV % 8.7 9.1 8.0 12.6 9.6

SD 1.80 1.53 1.96 1.04 1.58

CV % 7.4 9.7 6.9 12.0 9.0

SD 3.52 2.52 3.92 1.99 2.99

CV % 14.5 15.9 13.8 23.0 16.8

Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 0.261 0.167 0.283 0.096

Reference Values for Evaluation 0.261 0.167 0.283 0.096

Number Of Instruments 93 93 93 93 93

SD 0.051 0.042 0.063 0.028 0.046

CV % 19.4 25.1 22.2 29.3 24.0

SD 0.065 0.048 0.072 0.027 0.053

CV % 24.9 28.9 25.6 28.4 27.0

SD 0.076 0.054 0.085 0.031 0.062

CV % 29.3 32.6 30.2 32.0 31.0

SD 0.031 0.019 0.036 0.014 0.025

CV % 12.1 11.1 12.7 15.1 12.7

SD 0.027 0.016 0.022 0.011 0.019

CV % 10.2 9.3 7.9 11.1 9.6

SD 0.056 0.035 0.061 0.022 0.044

CV % 21.6 21.1 21.6 22.6 21.7

Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 87.72 85.92 85.93 86.79

Reference Values for Evaluation 87.72 85.92 85.93 86.79

Number Of Instruments 88 88 88 88 88

SD 0.56 0.44 0.58 0.48 0.51

CV % 0.6 0.5 0.7 0.6 0.6

SD 0.61 0.48 0.56 0.51 0.54

CV % 0.7 0.6 0.7 0.6 0.6

SD 0.67 0.61 0.69 0.60 0.65

CV % 0.8 0.7 0.8 0.7 0.7

SD 0.12 0.13 0.09 0.14 0.12

CV % 0.1 0.1 0.1 0.2 0.1

SD 0.12 0.16 0.11 0.14 0.13

CV % 0.1 0.2 0.1 0.2 0.2

SD 0.25 0.29 0.18 0.26 0.25

CV % 0.3 0.3 0.2 0.3 0.3

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days

Inter-Instrument Variation

based on 30 tests

Maturity

Inter-Instrument Variation

based on 30 tests

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days

Trash Count

Inter-Instrument Variation

based on 30 tests

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days

Trash Area
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Cotton 1 Cotton 2 Cotton 3 Cotton 4 Average

Average of Instruments (Grubbs) 9.61 12.46 7.47 9.97

Reference Values for Evaluation 9.61 12.46 7.47 9.97

Number Of Instruments 98 97 98 98 98

SD 1.04 1.75 0.77 0.94 1.12

CV % 10.8 14.0 10.3 9.4 11.1

SD 1.05 1.78 0.85 0.99 1.17

CV % 11.0 14.3 11.3 9.9 11.6

SD 1.16 1.91 0.94 1.09 1.27

CV % 12.0 15.3 12.5 10.9 12.7

SD 0.31 0.46 0.21 0.29 0.32

CV % 3.2 3.7 2.9 2.9 3.2

SD 0.52 0.74 0.41 0.54 0.55

CV % 5.5 5.9 5.5 5.4 5.6

SD 0.61 0.85 0.46 0.61 0.63

CV % 6.3 6.8 6.1 6.1 6.3

based on 6 tests

based on single tests

Typical within-instrument Variation 

(Median)

between different days

with each 6 tests

between single tests

on one day

between all tests

on different days

SFI

Inter-Instrument Variation

based on 30 tests
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Test Result Distributions

Micronaire

Cotton 1

Cotton 2

Cotton 3

Cotton 4
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Test Result Distributions

Strength
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Test Result Distributions

Length
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Test Result Distributions
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Cotton 1

Cotton 2

Cotton 3

Cotton 4

0

5

10

15

20

25

30

35

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5

0
.4

0
.4

5

0
.5

N
u

m
b

e
r 

o
f 

In
s
tr

u
m

e
n

ts

Trash Area %

Trash Area based on 30 tests 
n=93 minus outliers according to Grubbs

0

20

40

60

80

100

120

140

160

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5

0
.4

0
.4

5

0
.5

N
u

m
b

e
r 

o
f 

L
a
b

s
 x

 D
a
y

s

Trash Area %

Trash Area based on 6 tests on single days
n=462 minus outliers according to Grubbs

0

100

200

300

400

500

600

700

800

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5

0
.4

0
.4

5

0
.5

N
o

. 
In

s
tr

u
m

e
n

ts
 x

 N
o

. 
T

e
s
ts

Trash Area %

Trash Area based on single values
n=2779 minus outliers according to Grubbs

0

5

10

15

20

25

30

35

40

45

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5

N
u

m
b

e
r 

o
f 

In
s
tr

u
m

e
n

ts

Trash Area %

Trash Area based on 30 tests 
n=93 minus outliers according to Grubbs

0

50

100

150

200

250

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5N
u

m
b

e
r 

o
f 

In
s
tr

u
m

e
n

ts
 x

 D
a
y

s

Trash Area %

Trash Area based on 6 tests on single days
n=462 minus outliers according to Grubbs

0

200

400

600

800

1000

1200

1400

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5

N
o

. 
In

s
tr

u
m

e
n

ts
 x

 N
o

. 
T

e
s
ts

Trash Area %

Trash Area based on single values
n=2778 minus outliers according to Grubbs

0

5

10

15

20

25

30

35

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5

0
.4

0
.4

5

0
.5

0
.5

5

N
u

m
b

e
r 

o
f 

In
s
tr

u
m

e
n

ts

Trash Area %

Trash Area based on 30 tests 
n=93 minus outliers according to Grubbs

0

20

40

60

80

100

120

140

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5

0
.4

0
.4

5

0
.5

0
.5

5N
u

m
b

e
r 

o
f 

In
s
tr

u
m

e
n

ts
 x

 D
a
y

s

Trash Area %

Trash Area based on 6 tests on single days
n=462 minus outliers according to Grubbs

0

100

200

300

400

500

600

700

800

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5

0
.4

0
.4

5

0
.5

0
.5

5N
o

. 
In

s
tr

u
m

e
n

ts
 x

 N
o

. 
T

e
s
ts

Trash Area %

Trash Area based on single values
n=2779 minus outliers according to Grubbs

40

50

60

70

N
u

m
b

e
r 

o
f 

In
s
tr

u
m

e
n

ts

Trash Area based on 30 tests 
n=93 minus outliers according to Grubbs

200

250

300

350

N
u

m
b

e
r 

o
f 

In
s
tr

u
m

e
n

ts
 x

 D
a
y

s

Trash Area based on 6 tests on single days
n=462 minus outliers according to Grubbs

800

1000

1200

1400

1600

N
o

. 
In

s
tr

u
m

e
n

ts
 x

 N
o

. 
T

e
s
ts

Trash Area based on single values
n=2779 minus outliers according to Grubbs

0

(Only results from instruments/days/single tests that are not regarded as outliers according to Grubbs' method)

(classes are defined as  > lower limit and <=  upper limit)

0

10

20

30

40

50

0

0
.0

5

0
.1

0
.1

5

0
.2

N
u

m
b

e
r 

o
f 

In
s
tr

u
m

e
n

ts

Trash Area %

0

50

100

150

200

250

0

0
.0

5

0
.1

0
.1

5

0
.2

N
u

m
b

e
r 

o
f 

In
s
tr

u
m

e
n

ts
 x

 D
a
y

s

Trash Area %

0

200

400

600

800

1000

1200

0

0
.0

5

0
.1

0
.1

5

0
.2

N
o

. 
In

s
tr

u
m

e
n

ts
 x

 N
o

. 
T

e
s
ts

Trash Area %



Vers:. B.0.1.1 GENERAL EVALUATION P. 14 2023-12-20

Test Result Distributions
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Test Result Distributions
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Instrument Evaluation

- Graph of Combined Properties - 

According to ICAC CSITC Task Force Recommendations

Global - Round Trial 2023 - 4

Statistics Average 0.43

Median 0.34

Best Instrument 0.12

Worst Instrument 3.55
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x-Axis shows midpoints of classes

The evaluation results are entered based on the unrounded values

(classes are defined as  > lower limit and <=  upper limit)

0

5

10

15

20

25

30

0

0
.1

0
.2

0
.3

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9 1

1
.1

1
.2

1
.3

1
.4

1
.5

1
.6

1
.7

1
.8

1
.9 2

2
.1

2
.2

2
.3

2
.4

2
.5

2
.6

2
.7

2
.8

2
.9 3

3
.1

3
.2

3
.3

3
.4

3
.5

3
.6

N
o

. 
o

f 
In

s
tr

u
m

e
n

ts

Evaluation Results



Vers:. B.0.1.1 GENERAL EVALUATION P. 18 2023-12-20

- Graph of Single Properties - 

Statistics Average 0.45 0.43 0.57 0.37 0.30 0.44

Median 0.31 0.34 0.44 0.32 0.18 0.26

Best Instr. 0.07 0.03 0.10 0.05 0.04 0.06

Worst Instr. 3.05 2.31 7.92 1.73 3.57 6.26

Instrument Evaluation

According to ICAC CSITC Task Force Recommendations

Global - Round Trial 2023 - 4
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x-Axis shows midpoints of classes

The evaluation results are entered based on the unrounded values
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Section Three: Within Limits Evaluation

Content:

-Based on Average of 30 Test Results

-Based on Single Test Results
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Vers:. B.0.1.1 GENERAL EVALUATION P. 20 2023-12-20

Within Limits Evaluation
Based on average of 30 test results for each sample

Limits 0.20 2.0 0.030 2.0 1.5 0.5

units g/tex inch % units units

Average % Results 

within Limits 99.2 95.3 95.7 99.0 95.3 93.0% of Instruments 

Completely within 

limits 98.0 89.3 88.0 96.7 91.3 88.7

% of Instruments 

≥75% within limits 98.7 96.0 97.3 99.3 94.7 92.7

% of Instruments 

≥50% within limits 100.0 97.3 98.7 100.0 97.3 94.7

Within Limits Evaluation
Based on Single Test Results

Limits 0.20 2.0 0.030 2.0 1.5 0.5

units g/tex inch % units units

Average % Results 

within Limits 98.4 92.9 94.4 98.3 94.9 90.4

% of Instruments 

100% within limits 74.0 43.3 30.0 65.3 80.7 52.7

% of Instruments 

≥95% within limits 92.7 70.7 72.7 92.0 89.3 68.7

% of Instruments 

≥75% within limits 98.7 92.0 97.3 98.0 93.3 90.0

% of Instruments 

≥65% within limits 98.7 94.0 98.7 99.3 94.0 90.7
% of Instruments 

≥50% within limits 100.0 96.7 98.7 100.0 95.3 94.0

Color +bMicronaire Strength Length Uniformity Color Rd

Color +bMicronaire Strength Length Uniformity Color Rd


