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Table 1 Sample basic information
Ak TURE 3 a5 EERE X IR0 i, TG BTk g WK 5 i/ g Rt /mm
TR DA AR ks 2L, okt HIR A 922. 60 968. 46 2k 80X 90X 60
R Sm AL X W T MR 5 T PSRN 371.94 383.79 $50X 85
b BEEA 108{HE WM. BREAL A (1 100. 516 544.416 $50X 100
R2 HYHHIER
Table 2 Mineral composition information
A HE/ % WRA/ % WA/ % Ji i/ % Mz /% fINA /% HER/ % v/ %
R 30. 4 2.2 23.5 11. 8 9.7 2.0 6.9 13.5
W E 24. 3 0.5 6.3 22.8 16. 4 0.0 0.0 29.7
# & 30.0 2.9 9.1 15.8 7.6 1.2 0.0 33.4

(a) Bl

(b) ¥yib
Bl BHEEMNRAMCE(DIR)
(a): BRA: (b BWbH; (o: FL

Rock sample and its test point location (red dot)

() F5 L

Fig. 1

(a): Conglomerate; (b) . Siltstone; (c¢): Rammed soil
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Fig. 2 Near-infrared spectrum acquisition experimental

equipment for determining water absorption of rock
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Table 3 Experimental parameters of the near
infrared spectroscopy analyzer-*’
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B 3 XDS SmartProbe 3 £ 5b S 4> 47 18

Fig. 3 XDS SmartProbe near infrared spectrum analyzer
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Fig. 4 Near-infrared spectra of conglomerate at point 1

(a): Original; (b) . First derivative pre-processed
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Fig. 5 Near-infrared spectra of siltstone at point 1 Fig. 6 Near-infrared spectra of rammed soil at point 1
(a): Original; (b): First derivative pre-processed (a): Original; (b): First derivative pre-processed
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Fig. 7 Schematic diagram of geometric meaning of initial char-

acteristic variables of near-infrared spectroscopy-*’
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Table 4 Initial characteristic variables of conglomerate at the peak R, (only some data shown in the table)

I LT AN : AR : : ,
Jf1/nm 12 fs/nm f1/nm f5/nm fs GkEC/%
O, 0.075 06 0.003 12 24.115 56 12. 650 07 11. 465 49 1.103 32 0
O 0.154 18 0.005 53 27.745 35 14. 025 93 13.719 42 1. 022 34 1. 418
O3 0.702 56 0.019 60 32.274 25 15.517 77 16. 756 48 0.926 08 1. 545
Oy 0.756 08 0.021 26 32.283 11 15.474 91 16. 808 20 0.920 68 2. 467
O 1. 085 27 0.028 36 34.134 17 16. 244 76 17. 889 41 0.908 07 2.835
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Or 0.858 17 0.023 00 33.442 99 15. 644 15 17.798 84 0. 878 94 3.097

O17 0.707 91 0.019 52 32.949 73 15. 486 05 17. 463 68 0. 886 76 3. 408

O 0.757 88 0.020 17 33.442 24 16. 000 75 17. 441 49 0.917 40 3.733

O1g 0. 985 46 0.025 94 34.016 37 16. 231 61 17.784 76 0.912 67 3. 984

Os-16 1.492 56 0. 039 00 34.051 89 16. 336 99 17.714 90 0.922 22 4.971
o ay—min(z) 2 B0 R 5 B0 BRSO 5. WU PR AH 96 3R BG4 38
: o _— 1 ~ - AV N

max(z;) = min(z;) 2 ) 9 A ORI  GF AE B ¢ 6.

— RN 5 Bis .

Fo6 BAHEHEER, ER RFEHEXREH
RS HEHIER LVBBFTETER—HKE(RIHEITS) HAEERNBTETE

Table 5 Normalized values of initial characteristic variables of Table 6  Characteristic variables satisfying the correlation coeffi-

conglomerate at the peak R, (partial listing) cient threshold at peaks R, and peaks R, for each sample

IEAR WM F PRy
it f 2 fs fi fs fs HTE R, R
(O 0.013 46 0.006 32 0.190 05 0.30506 0.170 43 0.669 85 ﬁg_% Fis fs Fis fi
Ors  0.06519 0.029 74 0.452 66 0.564 39 0.409 94 0.469 75 - s F S g
013 0.423 74 0.166 49 0.780 30 0.84559 0.732 68 0.231 88 % + Foo f5 fis fis fs
Ore  0.45873 0.182 62 0.780 94 0.837 51 0.738 18 0.218 54
Ors  0.67397 0.25163 0.914 86 0.982 62 0.853 07 0.187 38
(i N} A Ay
Ors  0.52548 0.19953 0.864 86 0.869 41 0.843 45 0.115 41 2.1 WBRENHIEEREIN
Orr  0.427 24 0.165 71 0.829 17 0.839 61 0.807 83 0.134 73 F R A FRAE AR i 5 S K S SO OB RS L, i 8
Ors  0.459°91 0.172 03 0.864 80 0.936 62 0.805 47 0.210 43 TR
Ore  0.608 71 0.228 11 0.906 34 0.980 14 0.841 95 0.198 75 FIFS 1A h A, 4032 s R, 1R, Ab i /.
: : : : : : : foo i fo SEKE C 2 MIC ., Wk 7.
Os1s 0.940 27 0.35504 0.908 91 1.000 00 0.834 53 0.222 35

B 0.443 99 0.189 43 0.700 87 0.749 84 0.669 98 0.267 86
FRAETT 2% 0.249 14 0.148 66 0.269 65 0.251 80 0.257 85 0.216 78

R7T MERMLEESSKEEK MIC{HE

Table 7 MIC values between characteristic variables

Bcfi 100000 1.000 00 1.000 00 1.000 00 1.000 00 1.000 00
E/ME 0,000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 and water content of conglomerate
WkE  MIC(C. f1) MIC(C. /1) MIC(C, f3)
% R, 0.549 43 / 0.452 73
. ¥ R, 0.536 65 0. 400 06 /
2 R0 i
FEETT R M2 T 05 0 A0 B4 0 45 4 25 T 2 IR 7 AR, B R Ry ALAT MICCC, f1)=>MICCC,

6] A A 5 K 2 () B R S T AT R v, DA e 50 BEWIMERIRLS SUK RIS R EOGR . AR TIRZ s X T

ARAFAE. A 3OS ISCHRT LR A 9 B (8 S 20 Wby s W Ro 7 MICKC, )= MICKC, fu s BLU e 815 4k Bt
i 25 2 0 A M R BCRG BAE 0. 95, WIRRASAE S B S ok ISR SRR B J I B2 o R TR MIC {7 370, 4 ~
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Fig. 8 Scatter plot of characteristic variables and water content (normalized) for conglomerate
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Fig. 9 Scatter plot of characteristic variables and water content (normalized) for siltstone
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Table

5% 8 M, Myab A el R, 4b4 MIC(C, f,)>MIC(C,

LH)>MIC(C, §), UtigE RS &k et ik, HkEfs
JATE, BIERAR . X T R, 4 MIC(C, f;)>MIC(C,
O, WHHRRES & KEMEL R, BEHRAKZ., %8

) MIC &4 T~ 0. 48~0. 90

®8 MWERELTESSKEER MICE

8 MIC values between characteristic variables

and water content of siltstone

W

MIC(C, f1) MIC(C, f;) MIC(C, f;) MIC(C, f5)

% R,
% R,

/ 0.657 21 0.482 03 0.482 30
0. 845 27 / / 0. 896 22

Z M) U AR AR B K
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Fig. 10 Scatter plot of characteristic variables and water content (normalized) for rammed soil
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x99 FiIHAETEEEKEEM MICH
Table 9 MIC values between characteristic variables

and water content of rammed soil

e MICCC, f1) MIC(C, fp) MIC(C, f;) MIC(C, f5)
% R, / 0. 825 54 / 0. 940 26
% R, 0. 681 53 / 0.622 47 0. 818 99

729 AT, &5+ 4RI R, &b MIC(C, f5)>MIC(C,
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Table 10 Near-infrared spectral feature

variables correlation degree ranking
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Comparative Analysis of Near-Infrared Spectral Characteristics of
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Abstract During the process of building inversion model of water content based on NIR spectrum, it is the key issue to figure
out whether the feature set of rock will change along with the differences of lithology or not. Aiming at this problem, firstly con-
ducting a laboratory experiment on water absorbability of rock by intelligent test system of hydrologic action on deep soft rock,
this paper measures near infrared spectrum of water-bearing rock in three different lithology at different times. For conglomer-
ate, siltite and rammed soil, we collect 51 pieces, 106 pieces and 149 pieces correspondingly. Afterwards, first-order derivative
method is adopted in dealing with pretreatment of original spectrum, avoiding the influence of environmental interference on the
spectrum. Next, the geometric feature method is used to extract the spectral features and normalize it to eliminate the influence
caused by different dimensions and change amplitudes. Then, the correlation degree between initial characteristic variables and
that between initial characteristic variables and water content are analyzed, and the characteristic variables at two strong correla-
tion bands are obtained by referring suppression threshold size and eliminating redundant features. At last, Maximal Information
Coefficient (MIC)is used as a metric to compare and analyze the feature selection results on near infrared spectrum of water-bear-
ing rock with different lithology, in order to evaluate the influence of lithology on the spectral characteristics of water-bearing
rocks. The results are as shown below: (1) The near infrared spectra of conglomerate, siltstone and rammed soil have obvious
absorption peaks near 1 400 and 1 900 nm, and with the change of water content, the absorption intensity becomes much more
stronger, which shows a significant correlation with the size of the water content. (2) The maximum correlation coefficient be-
tween the characteristic variables of near infrared spectra of conglomerate, siltstone and rammed soil and their water content val-
ue shows that the correlation between the near infrared spectrum of rammed soil and water content is the strongest. (3)Each

characteristic value of near infrared spectrum of different lithology has different correlation degree with water content, which
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shows that the peak height near 1400nm, the right shoulder width and the water content all have high correlation. However, the
correlation will vary because of different lithology, with the right shoulder width and peak area in the vicinity of 1900nm having
higher correlation coefficient with water content, and the correlation degree of right shoulder width being higher than that of
peak area. (4)The characteristic variables of near infrared spectrum of water-bearing rock with different lithology are similar to
the correlation of water content—peak height, right shoulder width and peak area are the three characteristics with the highest

correlation degree.
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