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Abstract: This paper is the result of mineral exploration engineering.

[Objective] The current hotspots on big data are almost focused on how to discover or reveal the hidden value or secrets of big data,
and there is an extreme lack of systematic, in—depth, and practical research or solutions on how to improve the quality of big data
construction. However, the quality of big data construction is crucial for successfully discovering or revealing the hidden value or
secrets of big data, and for making or implementing scientific and accurate decisions. [Methods] Firstly, by analyzing and
summarizing the existing relevant research results, including the quality control experiences of the big data construction of China's
National Mineral Resource Potential Evaluation (2006—2013), the entity data models for ore—searching prognosis in mineralization
concentrating areas, and the basic framework of quality control models in the field of earth science. Then, with the help of big data
thinking and digital and intelligent technologies, a digital and intelligent system of the whole process and total factor quality control
for ore—searching prognosis and big data entity construction in mineralization concentrating areas is established. Finally, a new
paradigm of the whole process and total factor quality control is proposed, which can be extended and supported to the quality
control of big data asset construction in the field of earth science and beyond. [Results] This study has proposed the quality control
theory and method on data division and graininessl, established a digital and intelligent system of the whole process and total factor
quality control for ore—searching prognosis and big data entity construction in mineralization concentrating areas, developed quality
control software, formulated standards and specifications for data quality check and evaluation, and efficiently supported and
fulfilled the quality control works such as self check, mutual check, special check, supervision and check, field acceptance, initial
review, final review, re—examination, and confirmation of acceptance for the construction of big data entities for ore—searching
prognosis in mineralization concentrating areas. [Conclusions] The digital and intelligent system of the whole process and total
factor quality control for ore—searching prognosis and big data entity construction in mineralization concentrating areas has
originality, practicality, efficiency and universality, which can directly be expand to and support the quality control of big data asset
construction in the field of earth science and beyond. The proposed new paradigm of the whole process and total factor quality
control also is scientific, effective, and universally applicable. The proposed concept of ontology constraint for data model has
universality and practical significance, that is, the definition of data model should meet the requirements of conceptualization,
sharing, explicitness, and formalization, applicable to two—dimensional or high—dimensional map—type data entities, as well as

simple(e.g. data sheet) or complex(e.g. relation database)(relation database) table—type data entities.

Key words: data quality control; big data thinking; digital transformation; intelligent transformation; digital and intelligent
technologies; geological survey engineering; mineral exploration engineering

Highlights: (1) The quality control theory and method based on data division, data granularity, quality inspection and evaluation
model, as well as the digital and intelligent system of the whole process and total factor quality check and evaluation for
ore—searching prognosis and big data entity construction in mineralization concentrating areas are established. A new paradigm for
the quality control of data assets construction in the broad field of Geoscience is created, which shows that digitalization and
intelligentization enable quality control to subvert traditional thinking and practice, and has unparalleled advantages. (2) Based on
conceptualization, sharing, definiteness and formalization, the big data entity data model, quality inspection and evaluation model
and the core framework of Geoscience Knowledge Base, as well as the computer software system supporting the whole process and
total factor quality check and evaluation for ore-searching prognosis and big data entity construction in mineralization concentrating
areas have been developed, which have significantly improved the standardization, objectivity and work efficiency of quality control.
About the first author: Zuo Qunchao, male, born in 1964, professor—level senior engineer, engaged in mineral geological survey
and deep prospecting prediction, construction and application of geological big data, and computer geological intelligent methods
and technologies; E—mail: zuoqc163@163.com.
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National Special Project for Prospecting Replacement Resources in Crisis Mines (2004—2010).

1 51 &

B i ERR 7 — T TRl T MR A
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FHLfE b 35K 0 Y4 T 5 RN B BT 45 4, 340 RE B T b T
DAL 0 S5 9 35 K LB T REPE . PRI, B0 LBk
FHATER R IR AR AR N S22 275 T R 55
HE AR GRS R, 2019; BUEKHT, 2021) . HBKF}
R R AL 5 KEHE “4v7 RRE (BRI R
(Volume) |, #128 £ ( Variety) . i & Pt ( Velocity)
FE I (Veracity) ), b 5T REE L B AR R
P =R RAE (RIS 4R RE | SR A e MR = AN
SEE ), X BB i 15 1 S5 ORI Y 2 48 A0y B
A Z AT Bk, DRI N R SR 3 g b sk )2 K
BOE 3 BT A 224 1 Hb 2 F 5T B F105 (Kennedy and
Hagan, 2001; BREES, 2017; 2B [E 4, 2018) .

NS ETE#EA 208 B AR R, K
B I RO T N AETS | AR R
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BT VLR R 3K 3h 1 5 I R 24 5
(Jonathan et al., 2011; Tolle et al., 2011; Guo et al.,
2014; Carranza and Laborte, 2015; Bianco et al.,
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2 22 i, 2012; Chen and Zhang, 2014; Markovié,
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P, R T AN AR AT LA B 3RAT S 4, T
fiff Hb R} 27 U A IR S5 R N Jre a3 Gt ] [ 4
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L TR N N TR e & 5 A G HEE T (Guo,
2018; ZE[EIZR, 2024) o #ESL — IR SE TSR
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Fig.1 Integrated process of ore-searching prognosis and big data entity construction in mineralization concentrating areas
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Table 1 Data division and graininess of big data entities for ore—searching prognosis in mineralization concentrating areas
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Table 4 Quality check items, defects, and defect grading for the four parts of one map
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Table 5 Quality check items, defects, and defect grading for map-type data entities
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Table 6 Quality check items, defects, and defect grading for the four parts of one table
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