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Fig. 1 Data in the reserves database
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Fig. 2 Reserves database cleanup flowchart



152 i

5

5 Fo 44 %

2.2 REREFE

Xof T L R 1 28 2830 R B R 1R 1O 7T
DIMRKHRICEE A0 X QLD (A 7 28 S E B L s fif & )22 v
LR SO AR 8 58 S5 5 Bl Tl A 1)
7 B U5 I IR A A AR I B TSk T TR SR BRI
X W AT 28 SR M B 15 B R T X,
B IRER T 1A S G L TR B AR
2.3 REMEHEIE

X CLLD 5% 5 e 0020 o AR % L S5 i 1) )y
et A% SR B BT B AT L A T i A AT R R
fitt e B O AZ 52, © O TR 1L 5% U A 1 40 D)
o SEAR G 11 42 52 1Y A BT A A AT T B R B
U5 At 2 1 00 DO M 4 3 i 4 R s B 8 10 R AT
HUER R T R PR DR A IR A R RO L R X
(D i A X CLLD 2R EE R A0S | IR B 208 | o
WA B G RE 24 B B O AR T i ) [R) R R
2.4 RERRFE

A PR A 40 X LD Bl /D B A 5 fR 48 b
ENIPIE IR SV AR E L 2 - N
o3 LA AT DI i A R X CLLD B fif 4l 5
VR L AT, 502 2% A R AT A SRR, T b,
fitt 5 PE ™ LU B[R] — B oG AN R A 2R B, R
ST I B s 47 R TP B 2R DA B AR 4 1 B B
P F LIAGTH A4S I s 3 )@ e,
2.5 AIRMRZEERE
2.5.1 &ERiEE

H A B I R T DX D) S R A b i
TR [ AL BR 5 A SRR BT B0 R L L A
SRS AT B H S5 BTk ep %) AR B (R R AT
HEXT s B —AZ S X CL) Hols a5 A bR L 2 X B Al
B0 LB L AL AR T it T S AR ARV . R
A FRAE 5 SO H 2 W — B0 DL T BTk
A BRARL A T, 8 18] TR FR v i i TE A 1 AR AR

T3 —J5 10 LT | F0 Wy A bR (B2 5 IE 8 .
W A8 BRAEL 22 i B A DX LD 98 i B
EEERH G A RS A AW G AL
RS IR VIR TE W B S A AR R D SRR AN TE
D CLLD S Fl S i 0 X G 5 0 X (1D 44
PR At 1 AL b (S TE 4 A2 A A L A% SEAR 48 5 RE 44 A
LRI R,
2.5.2 HRBRKE

B AR TR AR5 B 0B 2018 AF i o R
AR A AL 5T 54 AR FR R L Gt — B i o E K

200048 bR 22 . PRI 5 8 ) T 8 — % 45 iT 1Y A A
FJE T A5 54 AR RBP4 80 AL dR &L LAMH
TH ok 2 G — AT i P v T DX LD A bR 5%
e A0 2 [F 58 2000 A2 bR ) o LLGRUIE P2 AL FR 1
ERYE. BARLIRINE .

D DX CLLD 7E it 2t e o i) A A (55 WA 1Y
£ R B SO A R UL L o R A R G B R
(4 A R AR AT LU R S D 4 B8k i S 1 Ak A R A
AR AR 5 P H A B R R A AR — B0, T AT D A ) Ak
FRZR o FEAf A o ] S o 8 A X B A A
PRSI AL AR R 2B T AL 5t 54 iR 2 V6 %
80 ABAR R , A [R] R B o PAiE % .

)G TR 1 X AT AN GE F 0 Aa b R Y
DX CLLD R H 5 87 Ml AYCHR &R 8 2 W i 1
AR PR FR R HEAT FEXT

DG B 1.2 5 TE AL R R
B R e AR AR FR . o3 I A R i ) A X Bl
1 DX 43 1 AR AR R MMl A R e 2 A I E ST 5
SR 5 Bt i PE DR M AL BRI 5 B 7 b
KB BRI 2 KR S 45 A 2 T & e A
S AR BR B AL L TAE G B F T AR & A il 2 Ak
FrlE 2 40 5 50 M B Z K 5 7 b 8
2 7 R IR R A ]2 A R AT S R A A
DIFIEAPR R, 25 EEEEAS M, AT LLA E 4
B & 3 8 [0 RUE B A 5% o

) G it bR L TR AT A ER 43 AN RE K E AL AR R
M X (LD KER 43 A Bk 25 5 B I 0L . AT P AR
P B 77 0 U G R A PR e B Y T A AR
S ESTRIN L 3 A L TN E RN O <]
SEF LT it R S N R P A AR A R 22
B FR El A (] 7 2 4 2 ek LR AT T A ok [
F 2000 AFR AR

23 bR Iy vk FEAR AT DL E R 0 X
(D A bR RIHE G — 78 X (D /9 A2 45
R ARATUF He Al
2.6 HEHIEE

WA HABTA 1456 40 7 Hb, #F 540 fE 7E T
FEL ARG A L 0 S 2 5 AR | A 1 AN B DA R
7 i TR B VR A AR B S ) Y S AT
ENE A A AR B X AT R G 4%
HRUEE b 0 DX vl el 480 36 4 0 H L A8 e ) 5 4 0
H 0 7= 585 A SR A& 5 5 FR ke Fh ot
HoAts 300 H 4557 7™ Mok PR AT o0 28 A A AR S BN



5 4

WL F TR R IR Y S XA R 153

T 1 4 [ 2 A B R T A 7 e ) B R N O 5 o
Ao B AR R AT O A B A 47 A AT O B
077 3t T SR 7 3 B R O A R T R A i
Tt s 5 A 0 B a7 1 SR O R T A

3 BBERERNEFTESERSN

BT HL A5 80T X (D B AR R (5 B A7
FE A [0] 8, Bkt 7 1) IF 0 15 8 B BRAR 96 55, 5 4k
b B AL EE IR 7 M v PR R BT G 9k A ok
(4 17) R, — FF 30 5% 78 W, TB R 6k i PR A7 BE ) B
.

3.1 [fEEFE
3.1.1 BSHBEBRESBFTEER

XA R 1 953 AT IX, 12 SR B R R
300 AT Br, S BR7 R T I R n]
AR AR IR 5 T e bR A
B B 77 13 A T TR AT T (R R A v B R4
B it G BRI U I R A AR R R B
(1) [ LA X G 5 "B 0 o K S B
“ ] R R < TR B B IR A T B
1058 T A B R s (] 3) . G Wi Bl i e
B RS R B B AY 17 28, W3R 1,

5 MRERLEEFREERERL AR

BAEW (ERET - EE
FRRNEERE. BS : #%.
B, A5, SRERE. XA,
. Hl
g - - BERREERE
| AR (& -8 =
e (i | UAES Iﬁm;me REE (EaK Egg. :gw;rgggg REMAERE HEAEEE (X
wenn |9 vERERS B R S o e B UREH: 8 "vm - am
B | ¥ERS 2 |BRTR, dWH (K. BR - 3 BEkR -A5 : BERAUAFARE | HEE, HE* X 2EEHE RESH
&S 2 R, Tk | TERROATH oyl 8, BAS Ak
SHaBRME |, £5, y %) VEA WU 2 BER High)
) #RL | BMaTH -0 : BV UETRRERE [, HE5")
%) %) AR
35 - F0 RsE
- M FRAUFREE, 25
£ L%, SESERE
- St : RRRDLE LA ER
LISMATER)
1000 7 ik 10008 & HRUERE- “AREIT B RES
§RIEFLE FiSS 5,10, 1, 3801986, OQ{RIBARIE )11\ I&is{h3E E RAB
| etorzsom 202¢ | FUMEREE | R |1,8802732. 112, 25, 1, 3802780, o(RRKIRME, H ik, BIBE & RAB
2024 FFREE #HiR 1,3301732.11191,15,L3wz7ao.663.3:4i}alZiR'r&ﬁEdﬂz/Pﬁf&E & REB
2029 | FUMEEEE | R |1, 8802787, 111,19, 1, 3802785 oqazm-rm, PEAL|BE E REB
2029 R REE iR |1, 3802582. 111, 23, 1, 3802630. O(RRRKIRM R, B T10/BIE E RAS
1000 | FREELE | #k 1, 4,1, 3983453, 23, AR RERI MARM 35T B ES: HES
2 |410581007| 2001 #EES B C410500201011712( RIBRTERART i HhFE B WE" HEBR
2002 WS i C41050020101 271 20 FIFRHER AR IE{#ME 2 4+'/} i HES

&3

Fig. 3

R1 BEEFEDHELR

Table 1 Types of problems in the reserves database
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Fig. 4 Reserves database problem classification

statistics table
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Fig. 5 Statistical chart of problematic mining
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Research on Data Governance Paradigms for the Mineral Resource

Reserves Database in Henan Province

DAI Ligian"?, ZHU Chaohui', HAN Ning', LIU Zhen'

(1.Land and Spatial Survey and Planning Institute of Henan Province, Zhengzhou 450053, China;
2. Henan Key Laboratory of Land and Resources Remote Sensing Monitoring, Zhengzhou 450053, China)

Abstract: In order to solve many problems that have existed in the operation of the mineral resource
reserves database over the years, such as data registration errors, data inconsistency, data missing,
data duplication, data redundancy, and omission of registration, Henan Province has carried out a
cleaning operation on the provincial reserves database. It has explored technical methods of cleaning
from aspects such as basic database information, report information, resource reserves data, verifica-
tion of coordinates and coordinate systems, and mineral deposits, combined with the national survey
of mineral resources and annual reserves statistics. Eventually, a list of problems in the reserves data-
base has been formed. The research results have laid a solid foundation for future updates to the re-
serves database and providing strong support for better mineral resource management.

Key words: mineral resources; reserves database; cleaning; national conditions survey; issue list
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Anti Collision Technology for Open-pit Mine Dump Trucks Based on
LiDAR and Improved Al Algorithm
ZHANG Shixin', FAN Jiulin', LI Weidong®, LIU Chongming®
(1. Huadian Coal Industry Group Digital Technology Co., Ltd., Beijing 100088, China;
2. Inner Mongolia Huatong Ruisheng Energy Co., Ltd., Ordos 017099, China)

Abstract: Due to the sudden change in load capacity of open-pit mine dump trucks, the sliding mode
variable structure will cause the hydraulic braking system to produce chattering characteristics, mak-
ing it difficult to accurately determine whether there is overlap between the dump truck and the colli-
sion detection object’s enclosure box, resulting in a longer response time for collision detection. To
address this, a collision prevention technology for open-pit mine dump trucks based on LiDAR and im-
proved Al algorithm was proposed. Using a single laser point cloud spatial neighborhood joint seg-
mentation method to distinguish obstacles and ground points around dump trucks on a grid map, and
calibrating the position of the laser radar and mining truck through a coordinate transformation ma-
trix. Using the bounding box algorithm in Al algorithms to perform collision detection between dump trucks
and obstacles in a grid map. Through an improved hybrid hierarchical bounding box algorithm, it is deter-
mined whether the bounding boxes of dump trucks and collision detection objects overlap for collision detec-
tion, quickly eliminating detection objects that are unlikely to collide. If there is a possibility of collision, the
cascading braking parking strategy is used to actively stop the dump truck and achieve collision avoidance op-
eration. The experimental results show that using this technology, dump trucks can effectively avoid sur-
rounding obstacles and reach the target point in a short period of time, and the collision detection response
time is reduced to 35.4 ms, effectively reducing the collision risk of open-pit mine dump trucks.

Key words: LiDAR; dump truck; collision detection; bounding box algorithm; Al algorithm; cascade braking



