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Fig. 4 Test environment of open-pit dump truck
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Table 1 Dump truck models and LiDAR parameters
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Table 2 Results of collision detection by different methods
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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



