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Fig. 2 Model for evaluating the quality of sub-bottom profile data
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Tab.3 Judgment matrix of first-level indicators

R EHSN HiE s G
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0 T T 1,5/4,4/3 1,1,1 2,2.5,2
EMEE 1/2,2/5,2/3  1/2,2/5,1/2 1,1,1
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Tab.7 Judgment matrix and weight of secondary indicators of the profile image

FBWRE 15 1 TR K53 B Wi
FERY 1 1.500 0 0.833 3 1.5 0.276 8
(ELEYE 0.7222 1 0.611 1 1.3333 0.207 5
T H PR 1.333 3 1.666 7 1 1.8333 0.335 8
IRV B 0.722 2 0.833 3 0.555 6 1 0.179 9
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Tab. 8 Processing the information secondary index judgment matrix and weight
b PR A 5 fib PR Ab PR B UL Wi
VUBLIEE S0 1 2 3 0.540 7
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Tab. 9 Index weight table of the marine sub-bottom profile quality evaluation model
—RIE bR & B Eicy & B A
INJETEESSS 0.086 9 0.0325
FEDLAF B 0.2212 0.082 7
SRAE [ 0.104 4 0.039 0
W15 8 0.374 0 HUESFiiNEa 0.147 5 0.055 2
34 0.143 2 0.053 6
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K53 B 0.179 9 0.077 4
b 385 A 2 0.540 7 0.1059
JUSL SN 0.195 8 A PR i 0.289 4 0.056 7
Ab PRI B UL 0.169 8 0.033 2
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Tab. 10 Comprehensive evaluation results of marine sub-bottom profiling data in a deep sea
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Tab. 11 Comprehensive evaluation results of marine sub-bottom profiling data in a shallow sea
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Fig. 6 Sub-bottom data profile in a deep sea (Line 422)
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Application of fuzzy analytic hierarchy process in the quality
evaluation of sub-bottom profile data
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Abstract: To address the problems of different quality evaluation indicators and insufficient quantification of
sub-bottom profile data, based on the principle of analytic hierarchy process (AHP) and combined with the Delphi
and fuzzy evaluation methods, this paper established the fuzzy AHP technology process for sub-bottom profile
quality evaluation. The quality evaluation model determined 3 first-level indicators and 14 second-level indicators,
gave the quantitative weight of each indicator in the quality evaluation, and set out 4 evaluation levels. In this paper,
the evaluation model is used to evaluate two sets of sub-bottom profile data in deep sea and shallow sea contexts.
According to the evaluation results and the maximum membership principle, the overall quality of the shallow sea
profile data is adjudged as medium, while the overall quality of the deep-sea profile data is adjudged as good. The
results showed that the model could convert the subjective experience of experts into quantitative evaluation indi-
cators effectively in a knowledge-driven form. Furthermore, the evaluation results obtained were objective and
quantifiable, reducing human subjective factors and one-sidedness in the process of data quality evaluation, and
could be used for data quality evaluation, which could provide more accurate application-level recommendations for

further application.
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