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Abstract

With the continuous development of modern surveying and mapping technology, its application in
the field of mining surveying is becoming increasingly widespread. This article explores and sum-
marizes the application of modern surveying technology in mining surveying, and analyzes its ad-
vantages in improving mining surveying efficiency, accuracy, reliability, and safety. At the same
time, specific application cases of commonly used modern surveying techniques in mining survey-
ing were also combined, and future development trends were discussed. This paper takes a mining
over-depth and boundary-exceeding inspection project in a county of Hunan Province from 2022 to
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2024 as an example. By leveraging the practical applications of three surveying technologies—
drones, RTK (CORS), and total stations—in mining inspections, it is possible to achieve collaborative
work to enhance the efficiency, accuracy, and safety of mining inspections.
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Figure 1. Drone point cloud data
1L EANE=HIE

Figure 2. Drone orthophoto
2. TAHIESTEE

Figure 3. Location of high and steep slope
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Table 1. Measurement results table 1

=1 MERRE1L

) X Y H #E NS X Y H ik

KZ1  287?741.083  60??72.557 301.696 Mk st 27 2877763.245  607778.247  302.951

KZ2 2877720453  60???0.508 302.438  JGfim 28 2877764.739  60???7.794  302.896
1 2877776.803 607778.109  309.767 29 2877766.620 607777.025 302.847
2 2877778.942 6077?4.098  307.423 30 2877771.244 607772.416  302.423
3 2877778.531 607779.679  305.768 31 2877770.766 607776.683  301.999
4 2877?72.055  60??76.255  305.663 32 287?760.107  60???9.199  301.377
5 2877?77.348  607?7?3.274  306.492 33 2877753.406  60??7?2.061 301.285
6 2877765.238  60?779.868  305.402 34 2877748.688  60?778.290  301.196
7 2877764.064 607773.153  303.146 35 2877755.013 607770.324  302.701
8 2877767.210 607777.105  303.141 36 28?7748.077 607773.813  301.061
9 2877776.014 607772.245  304.395 37 2877750.662 607776.051  301.159
10 2877?73.670  60??776.832  304.373 38 287?752.986  60??7?4.906  303.076
11 2877773234  607?772.142  304.444 39 2877754.782  60??772.678  303.547
12 2877773522  60?7?7?4.798  304.501 40 2877755.245  60?779.418  303.468
13 28?77772.742 607775.491  304.493 41 2877756.262 607773.368 302.66
14 2877770.338 607778.442  304.492 42 2877758.878 607777.173  302.862
15 2877767.579 607771.646  304.501 43 2877763.150 607772.562  305.365
16 2877764.856  60?7?3.142  304.481 44 287?760.818  60?7?0.207  304.809
17 2877760.097  60??7?1.484  305.915 45 287?760.764  60??7?2.309  306.971
18 2877756.018  607?76.895  305.809 46 2877?59.247  607??7.085 306.670
19 2877757.549 607771433  306.704 47 2877756.987 607770.166  305.865
20 2877759.104 607771559  307.128 48 28?7752.752 607772.340 304.126
21 2877759.920 607778.462  307.353 49 2877743.910 607776.340 301.336
22 2877763.793  60??7?5.484  307.814 50 2877744570  60???0.958  301.097
23 2877769.308  60???0.494  307.523 51 2877743.943  607778.342  301.155
24 2877?72.904  60???3.818  306.795 52 2877744355  607??9.735  301.230
25 2877774.670 607778.256  306.331 53 2877735.475 6077?4505 301.984
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Figure 4. Current terrain and section design
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Table 2. Estimation of resource loss by cross section mining method

* 2. BTAERMAREGEHER

BB 2% HImE O Wi iR FUTEE PR Rl AERAR AR %

Y5 W s ' (m? #H (m) (x103m3) (t/m3) # (x104 1) N
Yi-1 8.5 0.05 2.6 0.95 0.0133 ®
1 S itk 1 12.7
1 Sk 12.7
YJ-2 28 0.27 2.6 0.95 0.0671 ®
2 Sk 2 6.7
2 Sk 2 6.7
YI-3 8.8 0.02 2.6 0.95 0.0049 @
Nt 0.35 0.0853

7 DRI R AT A TR B 50 R A 5 7 1 [

1:1000
1283501 245 R TH &
300 37.5° 37.5°
Sm-12. 7m? Sm-6. 7m?

Figure 5. Sectional view

5 HEE

(FeHl 2)

Figure 6. Confirming the part of cross-border mining
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TAE. B4 H RTK (CORS)# LA A vuE Bl AT A s &, WL 6, SRS ITC ANLEAT T, A
J& B A8 ) Pix4Dmapper #0347 IE S B8 84, BERTK A 5 DSM %d5 5 \ Global mapper $2 B 7
TR EmfmgdE, WHE 7, BRI &SRR S N CASS, # 7 # M-S m X e &, W 8.
% 3,

Figure 7. Global mapper extracts elevation point features
[ 7. Global mapper £l =i S E &

£

Figure 8. Calculation of total volume of mining loss using CASS software grid method
8. £ CASS RS IEMATERMB I B HE
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Table 3. Measurement results table 2

F 3 MERRE?2

HY X Y H

FW1 2827220.727 637778.313 327.482
FW2 2827272.018 632724.024 325.934
FW3 2877273.558 637776.541 325.580
FW4 2827277.325 63?720.366 324.966
FW5 2827279.243 63?7779.288 323.365
FW6 2827279.621 632727.402 324.309
FW7 2827727.085 632727511 323.855
FW8 2827721.688 632775.272 323.737
FW9 2827776.096 6377?4.556 323.872
FW10 2827779.366 637773.524 314.549
FW11 2877773.252 63?2776.380 314.011
FW12 2827722.087 632779.418 313.501
FW13 2827776.881 632720.338 313.459
FW14 2827729.916 632776.594 313.488
FW15 2827774197 632779.091 312.789
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(4) TEANUAFAERISR R 3k 5 K RSB TE ABLAIAZ Lo s B FRAE ST RE T A LT XRE A7, 2 XU
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