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Abstract

Different from traditional methods, a novel poor information measurement error prediction method
based on grey system theory and bootstrap theory was presented. At first, all calibrated measurement
error sources were calibrated, and all measurement error transfer coefficients were calculated, and the
calibration data of all error sources were sampled based on bootstrap theory, and predictions of calibration
data of all error sources were gained by a grey bootstrap fusion model. Then the error prediction values for
dynamic measurement of poor information were got in terms of error combination principle. At last, in an
example of a general dynamic measurement, the predicting measurement errors were acquired by this
novel proposed method and the actual measurement errors were shown to be in a good agreement with
each other, and the validity of the proposed method was also represented.
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Fig.1 Error predicting for dynamic measurement

of poor information
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Tab.1 Discrete samples of dynamic measurement data, system error and random error

24 i
1 2 3 4 5 7 8 9 10 11 12
yi (k) -0.722 -0.913 0.763  0.105  0.864  1.237 -0.235 0.169 0.974 -1.372 -0.212 0.727
2 (k) -0.718 -0.917 0.751  0.134  0.821  1.231 -0.216 0.162  0.978 -1.371 -0.215 0.767
y(k) -0.720 -0.915 0.757  0.119  0.843  1.234 -0.226 0.166  0.976 -1.372 -0.214 0.747
Couent (E)  =0.145 0.013 -0. 152 -0.414
eyaem (k) =0.178 0. 029 -0.193 -0. 497
Coaens () =0.127 0. 052 -0.123 -0.497
Crandomt (K)  —0.278 -0.103 -0.129 -0.751
€random2 (B)  =0.271 -0.079 -0.183 -0.657
€ andons (K)  =0.223 -0. 054 -0.173 -0. 685
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Tab.2 System error in different m"and B (k=1)

”

m
B

20 40 80 100 120 140
5 -0.143 -0.147 -0.162 -0.135 -0.195 -0.127
10 -0.163 -0.153 -0.161 -0.147 -0.138 -0.159
15 -0.151 -0.137 -0.111 -0.158 -0.144 -0.126
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Tab.3 Random error in different m"and B (£ =1)

”

m
B
20 40 80 100 120 140
5 -0.234 -0.253 -0.248 -0.243 -0.219 -0.233
10 -0.253 -0.263 -0.248 -0.228 -0.257 -0.229
15 -0.240 -0.209 -0.218 -0.246 -0.266 -0.233
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Tab.4 System error in different m"and B (k =4)

”
m

20 40 80 100 120 140

5 0.014 0.025 0.031 0.029 0.035 0.027

10 -0.003 0.035 0.039 0.042 0.033 0.021

15 0.010 0.021 0.001 0.039 0.031 0.023
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Tab.5 Random error in different m” and B (k =4)

”
m

20 40 80 100 120 140
5 -0.121 -0.028 -0.031 -0.017 -0.057 -0.128
10 -0.173 -0.055 -0.134 -0.201 -0.159 -0.122
15 -0.154 -0.023 -0.107 -0.110 -0.127 -0.109
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Tab.6 System error in different m” and B (k£ =7)

”

m
B

20 40 80 100 120 140
5 -0.152 -0.137 -0.146 -0.159 -0.133 -0.147
10 -0.118 -0.144 -0.153 -0.129 -0.117 -0.182
15 -0.143 -0.136 -0.149 -0.120 -0.131 -0.129
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Tab.7 Random error in different m” and B (k£ =7)

”

m
B

20 40 80 100 120 140
5 -0.173 -0.177 -0.155 -0.148 -0.162 -0.149
10 -0.175 -0.129 -0.144 -0.137 -0.140 -0.106
15 -0.163 -0.158 -0.159 -0.141 -0.152 -0.143
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Tab.8 System error in different m” and B (£ =10)

”

m
B
20 40 80 100 120 140
5 -0.452 -0.477 -0.396 -0.471 -0.387 -0.423
10 -0.459 -0.433 -0.461 -0.452 -0.437 -0.488
15 -0.455 -0.462 -0.387 -0.439 -0.387 -0.403
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Tab.9 Random error in different m” and B (k£ =10)

”

m
B
20 40 80 100 120 140
5 -0.693 -0.682 -0.735 -0.691 -0.764 -0.692
10 -0.715 -0.689 -0.742 -0.690 -0.730 -0.709
15 -0.687 -0.670 -0.715 -0.696 -0.761 -0.672
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Fig.2  Error predicting in the case of different m” and B
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