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Fig. 1 Polarizing picture (a) and transmittance picture (b) taken
by quartz particles in the same field of view(Digital images
captured by ZEISS Axioskop 40 microscope at 100% )
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Fig.2 Schematic diagram of spatial information extraction process of quartz particle occupation by enhanced polarized light image
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Fig. 3  Schematic diagram of the synthesized image of the
extracted quartz particles' spatial quantization inclusion

BV Ay I i 47 5% T A0 S JORE IA FR D A R A B 2 D
g —A~ A S o
1.4 AEERH T ERME

He T BRI A D AURE Hh I A ) 2 R G S
B, ARUHIFEIT RS 1 B X0 S0 A R B T WL
SR 0L TS B« 26 T HLE L Y s 4l
ARG A S SR R . K

0.8

0.2 F

0‘ 0 1 L 1
0 20 40 60 80 100

EWE /%
B 4 AR B AL AU i 2k

Fig. 4 Cumulative density curve of quartz inclusions transpar-
ency probability
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Fig. 5 Software architecture diagram of automatic quartz inclusion identification and quantitative analysis system
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Fig. 6 The relationship between sampling rate and gray integral mean of Eunimin standard sand data set under different sampling times
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Fig. 7 Statistical box of gray integral value of inclusion of Unimin standard sand under different number of samples taken
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Table 1 The inclusion index test results of high purity quartz
samples from the East Qinling Mountains of Henan Province
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Fig. 8 Inclusion index test results of high purity quartz samples
from the Eastern Qinling Mountains of Henan Province

B S AR o A BEARTE BT B2 SR R AR 4 b S e ik
P BE A S i, Sy v A SR A B ] B R
wALTEAR .

3 ik

AR SCH) FHAIL 28 4050 J5E B0 T A S0 SR R A 7R 50
B IO XoF A B R PN A 2 (AR R R R AT K R b
Geit, SEI T X R VRO A SRR P R AR AR T
JE KA A e AR B TN ik

18 ok 7 DL JE B IOTA-STA #r i b 2 LAY
o 2 A P A B AR S AR B AR, R BE ML A B vk
Wi T LT B bR v RD 0 40 25 1A 3¢ B Ry Y (B - DA e
FRAME R R v FE N7 1T —Fh T8 5 h AR 0 2 A 3R
B, T VP e AR AR Y B A

S5 J5 R FH AR 7 305 X6 V) i 2 2% 0 L DX A ot o 2R oy
4lif7 9% LD-5 5 PR BF AMEE BRAE T OT R T AR AR
PEMY, EE XN [ R A B X 43 R R R R T
TR AL RS BTN T3, 245 0 8 % 0 S kA i 4
£ RSB E N 93.09, ELAS [] SR AL B 1) 34 4
FEURFE B Bl I 0 i B VAR . R, TE Sl
A S A b B A PR A 5L A AR Y N T

S & k-
[1] FAE. IREEaA T g A R 8% (1], E S, 2021, 30(S2):
1-3.

WANG Z G. Thoughts on the strategic layout of China's high purity
quartz industry [J]. China Mining Magazine, 2021, 30(S2): 1-3.

(2] SRR, X000, 2200, 55 o 4l 41 959 e R TAEmE o (0. 79
17,2012, 32(2): 38—44.

ZHANG P C, LIU X F, LI J F, et al. Engineering research on high purity
quartz mineral resources[J]. Journal Mineral Petrol, 2012, 32(2): 38—44.

(3] JAGCHE, TR 2 . A7 6 3 3 JORH™ 04 VAt A 60 22 PR e AiE [T, 0 9 2
1, 2002, 22(2): 143-146.

ZHOU Y H, GU Z A. Fluid inclusion characteristics of quartz glass
ore[J]. Acta Mineralogica Sinica, 2002, 22(2): 143—146.

(4] BT, 8, B, 55w Al Je i B et e Bk a3 (01, b
SERTZE, 2022, 29(1): 231-244.

YANG X Y, SUN C, CAO J Y, et al. High purity quartz: research
progress and perspective review[J]. Earth Science Frontiers, 2022,
29(1): 231-244.

(5] skoCie, BREESE. AR a2 b BT 2% M. s i [ 5T 2 i
#t, 1993.

ZHANG W H, CHEN Z Y. Fluid inclusion geology [M]. WuHan: China
University of Geosciences Press, 1993.

[6] skar, HMEARL, S04, 25 m ol Serb FURHY il e e B2 R 52 (],
WA R, 2022(3): 188-192.

ZHANG L, HU X Q, PENG X H, et al. Study on fluid inclusions in high
purity quartz sand ore[J]. Multipurpose Utilization of Mineral Resources,
2022(3): 188—192.

(7] BT, W%, W2 A, 5. R A AT S LA-ICP-MS S #1 7
RIS AT R P R (3] 5244, 2017, 33(10): 3239
3262.

LAN T G, HU R Z, FAN H R, et al. In-situ analysis of major and


https://doi.org/10.3969/j.issn.1001-6872.2012.02.006
https://doi.org/10.3969/j.issn.1001-6872.2012.02.006
https://doi.org/10.3969/j.issn.1001-6872.2012.02.006
https://doi.org/10.3321/j.issn:1000-4734.2002.02.008
https://doi.org/10.3321/j.issn:1000-4734.2002.02.008
https://doi.org/10.3321/j.issn:1000-4734.2002.02.008
https://doi.org/10.13745/j.esf.sf.2021.8.1
https://doi.org/10.13745/j.esf.sf.2021.8.1
https://doi.org/10.13745/j.esf.sf.2021.8.1
https://doi.org/10.3969/j.issn.1000-6532.2022.03.033
https://doi.org/10.3969/j.issn.1000-6532.2022.03.033

« 34 -

LA S AES RV

2022 4F

traceelements in fluid inclusion and quartz: LA-CP-MS method and
applications to ore deposits[J], Acta Petrologica Sinica, 2017, 33 (10):
3239-3262.

WANG S J, LIU L, ZHAO Y, et al. The invention relates to a method

for detecting fluid inclusion content in high purity quartz:

CN202110644067.9[P]. 2021-06-09.

[8] BUDENNYY S, PACHEZHERTSEV A, BUKHAREV A, et al. Image

processing and machine learning approaches for petrographic thin

S 2 B R N A 7 £ R I ST T ML AR AL Y
2l A7 LAt B AR A 3l U S oA S B AR 5 2021SRO181-
682[CP].2020-10-20.

[12]

section analysis [C]//In SPE Russian Petroleum Technology Conference,

2017.

TANG, DAVID G. , KITTY L. MILLIKEN, and KYLE T. Spikes.

Machine learning for point counting and segmentation of arenite in thin

section[J]. Marine and Petroleum Geology, 2020(120): 104518.

[10] Z#E. 5T OpenCVHYAL K 6% A 3 4347 & 4t [D]. BUES: BUAS
TR 2%, 2015.
LUO Q. Automatic inclusion microscopic analysis system based on
OpenCV[D], ChengDu: Chengdu University of Technology, 2015.

(11 ] Espd, X0, BB, 5. — Al e o O (A £ 28 A 55 £ 1y e
75tk CN202110644067.9 [P].2021-06-09.

Zhengzhou Institute of Multipurpose Utilization of Mineral Resources,
Lol Automatic identification and quantitative analysis system of high purity
quartz fluid
2021SR0181682[CP].2020-10-20.
TER, SEWRME, BRAR, 5. P I & 4100 SEHOR BUR 5 K R il
[J]. #h2 AT 2%, 2014, 21(5): 267-273.
WANG L, DANG C P, LI C X, et al. Technology of high-purity quartz

inclusions based on machine vision:

in China: Status quo and prospect[J]. Earth Science Frontiers, 2014,
21(5): 267-273.

Index Calculation and Automatic Identification of Quartz Fluid Inclusions Based
on Machine Vision
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Abstract: The content of fluid inclusions in quartz has a significant effect on the grade of quartz purification and the
subsequent melting processing properties of quartz products. However, the traditional method of identifying quartz
inclusions and qualitatively evaluating the content of fluid inclusions under artificial microscope has some defects in its
efficiency and quantification accuracy. In this paper, the machine vision technology was used to segment and extract quartz
particles from the micrographs of inclusions, and the self-developed quantitative calculation software of quartz fluid
inclusions was used to carry out grayscale quantitative statistics on the characteristics of fluid inclusions inside quartz
particles. In order to verify the reliability of the calculated results, this paper adopted the IOTA-STA standard sand as the
reference sample and then established its sample data set. By the random sampling method, the sampling simulation
condition for the stable existence of the reference standard value of the standard sample and the optimal number of image
acquisition were obtained, and the calculation method for fluid inclusion index of the measured quartz sample was
established. In addition, the fluid inclusion indexes of quartz samples from different sampling locations of pegmatite high-
purity quartz LD-5 vein in the Eastern Qinling mountains of Henan Province were calculated. The results showed that the
mean fluid inclusion index of LD-5 was 93.09,which was close to the Unimin standard sand and fluctuated slightly. Above
all, this work provided useful reference and guidance for further optimization of prospecting target.
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