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SmartMiner focus

• SmartMiner focus - the current problems of the mining industry

• SmartMiner offers smart solutions how increase productivity,
safety and sustainability through a paradigm shift towards
combining a human-centric approach with business strategy in a
way that is based on data and analytics.

• SmartMiner will allow mining companies to become reliable
partners for increasing the prosperity index in society.



SmartMiner aims...

... to give a scientifically based answers to the following questions:

• Are the stoppages of mining machines primarily caused by technical-technological causes and is there a
hidden potential in human and/or organizational factors to solve pollution and safety problems?

• How to improve productivity of mining machines through greater satisfaction and high motivation of
users (operators) and improved work organization?

• How to improve safety in the operation of mining machines and prevent environmental degradation,
population displacement and constant conflicts in the environment?

• How to further reduce the operating costs of mining machines?

• How to solve the challenges related to the extended life of exploitation of mining machinery and
increase energy efficiency?

• How to make the mining industry a reliable partner for the development of wealth and prosperity in
society?

Figure 2. Types of 
stoppages of BWE

Figure 1. Working and 
stoppage time of BWE



SmartMiner concept in a nutshell

“Human will 
be always in 
center, and 
we should 
keep it so.”

noise, vibration, lighting, temperature, air quality, 
workplace layout; organizational environment 
dimensions, management support, risk judgment...

digital processes layers to fit high 
sustainability performance indicators 
(economic, social, environmental etc.)

UML on real-time connections between 
people, machinery, environmental 
conditions, and business processes



SmartMiner hypothesis

H0: Necessary step between operator 4.0&5.0 and society 5.0 is “management 4.0”, which means human 
(and his environment) in the center and raising environmental quality through micro (physical 
environment) and macro environment levels (organizational environment).

H1: Level of necessary digitalization and automation of mining machinery workplace depends on 
contextual factors – primarily on human and organizational factors.

H2: It is possible to prototype innovative support systems: 1. Operator’s ergonomic adjustment system, 
serving to solve human factors issues and 2. Smart multi-sensorial operator aid system and software 
system structural description model as constituent, serving to solve both human and organizational 
factors issues. Both prototypes are prerequisite parts of commercial Decision Support System.

H3: If level of HF/E, digitalization and automation and contextual factors are aligned, high value of 
sustainability index must be achieved.



SmartMiner methodology paradigm



SmartMiner methodology paradigm



SmartMiner and stakeholders

Figure 3. Additional stakeholders “attraction strategies” 



SmartMiner: Agreements with Stakeholders

https://1drv.ms/f/c/c167cd2156c71e58/EjYD-4Fc0CRNvdrsSmY1-RABbzDiHOnslOjE_A-B21aQ1g?e=ohuJAt


Finally, SmartMiner is “one-of-a-kind” : 
1. It addresses the major problem of today’s mining industry – its’ productivity and sustainability by paradigm shift to 
combining a human-centric engineering approach with business strategy rooted in data and analytics. 
2. It will influence two crucial and correlated factors: improve safety and reduce pollution.
3. It starts and ends with real industry problems solved by cyclical DBR&DBS approach, which implies continual 
improvement.
4. It will provide solution in the right way which integrates individuals, their tasks, smart tools and technologies, 
physical environment and the organization as the only way leading to sustainable solution.
5. It addresses all stakeholders’ and beneficiaries’ groups – research, academia, industry, unions, public sector...
6. Competent SmartMiner team mobilizes 15 researchers and 4 esteemed, top external experts from Germany, USA, 
the most cited scientist in the region and in the country.
7. It will provide PCT protected technology development and tangible results through its scientific groundbreaking 
objectives fulfillment based on HF/E and Artificial Intelligence merged into mining machinery operator micro and 
macro environment to translate data and signals into a language understandable by human users in manner to 
transform an operational setting from machine-centered to human-centered.
8. Its results have both national and international significance and huge potential for future extensions.



SmartMiner workpackages

WP No WP title
WP Lead 
SRO’s acronym

WP1 Project management and coordination
FMEUB

WP2
User/operator and stakeholders’ issues, requirements and needs – inputs for 
co-design process TF Bor

WP3
Development of context-specific multi-sensorial mining machinery operator 
aid system FMEUB

WP4
Smart, Ergonomic and Sustainable Mining Machinery Workplaces System 
development FMEUB

WP5
Dissemination activities and stakeholders’ collaboration 

FMEUB



SmartMiner organisational 
structure, tasks and 

deliverables



SmartMiner work plan
Description                              Months1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Work Package 1*

Subactivity 1.1

Subactivity 1.2

Subactivity 1.3

Subactivity 1.4

Subactivity 1.5

Work Package 2*

Subactivity 2.1

Subactivity 2.2

Subactivity 2.3

Subactivity 2.4

Subactivity 2.5

Work Package 3*

Subactivity 3.1

Subactivity 3.2

Subactivity 3.3

Subactivity 3.4

Subactivity 3.5

Work Package 4*

Subactivity 4.1

Subactivity 4.2

Subactivity 4.3

Subactivity 4.4

Subactivity 4.5

Subactivity 4.6

Work Package 5*

Subactivity 5.1

Subactivity 5.2

Subactivity 5.3

Subactivity 5.4



WP1:Project management and coordination 

D1.1. Reports on meetings, Ethics compliance full report and Data management detailed plan – month 3 (updated regularly) 
D1.2 Project Management Plan – describes project management structure and general decision-making procedures to ensure the 
high quality and low risk levels of day-to-day project management – month 3 
D1.3 Periodic Activity Report – each year - month 12,24 

https://reporting.fondzanauku.gov.rs/#/login
https://1drv.ms/b/c/c167cd2156c71e58/EcvO460LCmpOmCELgRkFrOwBbNrgTe2BKh7k9OydzXCNSg?e=w1Eemk
https://1drv.ms/b/c/c167cd2156c71e58/ES1m6YYICLNAvx1yEU__mCIB2VkN7UXUkwiW2ueV_FeMuA?e=LKdG81


WP1:Project management and coordination: examples 

Operator/Foreman
Top or middle level manager
Mining machinery operator

https://docs.google.com/forms/d/e/1FAIpQLSewTVqQPz4g-DzoulaCdt8gPq3a7UuNlqbpqx1tCvKAp65y-g/viewform
https://docs.google.com/forms/d/e/1FAIpQLSdVkQxMmHFqVIp4wOQrEU9ZBDWhVKyLRhrExdrySWX4bogtvQ/viewform
https://docs.google.com/forms/d/e/1FAIpQLSfGEZlHp_ugVIwImSu2otpGtw4ofQHIXmT5rLe8vE91hA2WwA/viewform


WP2:User/operator and stakeholders’ issues, requirements 
and needs – inputs for co-design process

D2.1. Initial workshop with stakeholders – report – month 3
D2.2. Data collected using questionnaire to assess mining machinery operators’ anthropometric measurements and 
opinion on the workplace factors / interview set of questions upon need, measurement scales development and 
statistical data analysis – database - month 6
D2.3. Data collected using questionnaire to assess management opinion on safety climate, organizational factors and 
sustainability performance/ interview set of questions upon need, measurement scales development and statistical 
data analysis – database - month 7
D2.4. Structural equations model (SEM) covering interconnections of all assessed groups of factors – modeling report - 
month 9
D2.5. Basic decision tree developed based on PROMETHEE/ GAIA ranking and AHP-ANP prioritization – month 12

https://1drv.ms/b/c/c167cd2156c71e58/EdafZjqmhylCivMDql1tJyUBVle7wQbdNITcNfunzMA1qA?e=LKW414
https://1drv.ms/b/c/c167cd2156c71e58/Eaoa9hfKS-NBgGVds6Z0mDoBRTSmsKBHaBANFxo-nv_akg?e=0HeNfk
https://1drv.ms/b/c/c167cd2156c71e58/EaBUQeqynQZMl_qLvSuPhzEBx8kF7RtvtlG63m_UzBS1lg?e=tpMbmy
https://1drv.ms/b/c/c167cd2156c71e58/EV_wpWtU1VhKhHlYaii343sB8ZaC4lNaGcJOVCWki5eT2g?e=yQITP2
https://1drv.ms/b/c/c167cd2156c71e58/ERs_R5nRhoBNgoYZ8XKwzbIBy0b7yGzzY4p-zRVXCxtEvw?e=RuQiKp


WP2:User/operator and stakeholders’ issues, requirements 
and needs – inputs for co-design process

 D2.1. Initial workshop with stakeholders – report – month 3 

https://1drv.ms/b/c/c167cd2156c71e58/EdafZjqmhylCivMDql1tJyUBVle7wQbdNITcNfunzMA1qA?e=LKW414


WP2:User/operator and stakeholders’ issues, requirements 
and needs – inputs for co-design process

D2.2. Data collected using questionnaire to assess mining machinery operators’ opinion on the workplace factors / 
interview set of questions upon need, measurement scales development and statistical data analysis – database - 
month 6 

Sample size: 460 and 114

https://1drv.ms/b/c/c167cd2156c71e58/Eaoa9hfKS-NBgGVds6Z0mDoBRTSmsKBHaBANFxo-nv_akg?e=0HeNfk


WP2:User/operator and stakeholders’ issues, requirements 
and needs – inputs for co-design process

D2.3. Data collected using questionnaire to assess management opinion on safety climate, organizational factors and 
sustainability performance/ interview set of questions upon need, measurement scales development and statistical 
data analysis – database - month 7

Sample size: 160  

https://1drv.ms/b/c/c167cd2156c71e58/EaBUQeqynQZMl_qLvSuPhzEBx8kF7RtvtlG63m_UzBS1lg?e=tpMbmy


WP2:User/operator and stakeholders’ issues, requirements 
and needs – inputs for co-design process

D2.4. Structural equations model (SEM) covering interconnections of all assessed groups of factors – modeling report - 
month 9

https://1drv.ms/b/c/c167cd2156c71e58/EV_wpWtU1VhKhHlYaii343sB8ZaC4lNaGcJOVCWki5eT2g?e=yQITP2


WP2:User/operator and stakeholders’ issues, requirements 
and needs – inputs for co-design process

D2.5. Basic decision tree developed based on PROMETHEE/ GAIA ranking and AHP-ANP prioritization – month 12

https://1drv.ms/b/c/c167cd2156c71e58/ERs_R5nRhoBNgoYZ8XKwzbIBy0b7yGzzY4p-zRVXCxtEvw?e=RuQiKp


WP3:Development of context-specific multi-sensorial 
mining machinery operator aid system

D3.1. Fully functional multisensory mining machinery operator aid system established or in operating mode (TOOL 
which can monitor the list of the most important workplaces factors coming out of WP2) – month 15
D3.2. Databases design for collecting the data lines obtained from the measuring sensors and final measurement 
scale development for assessment of the behavioristic and safety climate indicators of each workplace, on the 
weekly bases – month 17
D3.3. Modeling results report- numerical and statistical models, based on MLRA and ANNs, developed for simulation 
of the procedures and processes on each of evaluated mining machinery workplaces – month 19
D3.4 Report on verification & validation of multi-sensorial operator aid system input / output models, based on new 
data lines acquisition - month 21
D3.5. Operator’s ergonomic adjustment system designed and technical solution started verification procedure – 
month 21



WP3:Development of context-specific multi-sensorial 
mining machinery operator aid system

Technical solution M81: KAMRISK – Contextual adaptive system for mining machinery risk mitigation

https://1drv.ms/f/c/c167cd2156c71e58/EnJYE21Txv5HopKcDzMvqkgB0UTsdVlQpz2ILW12NKiDCA?e=vgn7Nb


WP3:Development of context-specific multi-sensorial 
mining machinery operator aid system



WP3:Development of context-specific multi-
sensorial mining machinery operator aid system



WP3:Devel
opment of 
context-
specific 
multi-

sensorial 
mining 

machinery 
operator 

aid system



WP5:Dissemination activities and stakeholders’ 
collaboration 

D5.1. Project website and profiles launched using logo and posters and brochures printed – month 3
D5.2. Dissemination Plan Activity Report – month 4 and Dissemination Activity Report – yearly month 12,24
D5.3. Scientific open access publications (min 2 in high impact M21/22 journals), 6 high impact conference papers, 
technical solution and patent application, public events and workshops (cross-section on an annual basis - month 12, 24)
D5.4 Collaboration with stakeholders’ report – cross-section on an annual basis - month 12,24

https://1drv.ms/b/c/c167cd2156c71e58/EQCCqYiuTWBGk95x6VzhApoBUuQinQBraTEbCPDKv-JZlQ?e=9bGWQ7
https://1drv.ms/b/c/c167cd2156c71e58/EUh9uSv-dx5Kqjn_rgc7IWQBrMEePEkRvbYQi88YqRWQGQ?e=wXLXcp
https://1drv.ms/b/c/c167cd2156c71e58/EVBI0nha995KvfW_voXKFpwB2-leJQS1oc-Y8rQJiqlxxg?e=GxAWzN
https://1drv.ms/b/c/c167cd2156c71e58/EZ6gO2V2SwxFpO_dPp8tk8IBusu6_cn9aa3VicY-7XDYqA?e=5D6eWd


WP5:Dissemination activities and stakeholders’ 
collaboration 

D5.1. Project website and profiles launched using logo and posters and brochures printed – month 3

https://1drv.ms/b/c/c167cd2156c71e58/EQCCqYiuTWBGk95x6VzhApoBUuQinQBraTEbCPDKv-JZlQ?e=9bGWQ7
https://www.facebook.com/people/Projekat-SmartMiner/100092499531108/?sk=about_details
https://www.instagram.com/project.smartminer/
https://www.linkedin.com/company/project-smartminer/
https://smartminer.mas.bg.ac.rs/


WP5:Dissemination activities and stakeholders’ 
collaboration 

D5.2. Dissemination Plan Activity Report – month 4 and Dissemination Activity Report – yearly month 12,24 

• 2 stakeholders engagement workshops
• 1 press release in POLITIKA
• 2 TV releases – RTS and TV Bor
• 8 Advisory&Ethics Board meetings
• 1 special session at conference with 10 papers 

dedicated to SmartMiner project
• Till now 24 published papers
• 1 technical solution M81

https://1drv.ms/b/c/c167cd2156c71e58/EUh9uSv-dx5Kqjn_rgc7IWQBrMEePEkRvbYQi88YqRWQGQ?e=wXLXcp


WP5:Dissemination activities and stakeholders’ 
collaboration 

D5.3. Scientific open access publications (min 2 in high impact M21/22 journals), 6 high impact conference papers, technical 
solution and patent application, public events and workshops (cross-section on an annual basis - month 12, 24)

• 2 stakeholders engagement workshops
• 1 press release in POLITIKA
• 2 TV releases – RTS and TV Bor
• 8 Advisory&Ethics Board meetings

https://1drv.ms/b/c/c167cd2156c71e58/EZ6gO2V2SwxFpO_dPp8tk8IBusu6_cn9aa3VicY-7XDYqA?e=5D6eWd


WP5:Dissemination activities and stakeholders’ 
collaboration 

D5.3. Scientific open access publications 
(min 2 in high impact M21/22 journals), 6 
high impact conference papers, technical 
solution and patent application, public 
events and workshops (cross-section on an 
annual basis - month 12, 24)

• Planned results 2 M21/22, 1 
technical solution, 6 M33, 1 
patent

• Till now 24 published (1 M22,1 
M23,1 M31,1 M51,20 M33) 
and 1 technical solution M81

• In review 2 high impact papers 
-1 M21 and 2 M22

https://machinery.mas.bg.ac.rs/


WP5:Dissemination activities and stakeholders’ 
collaboration 

D5.3. Scientific open access publications (min 2 in high impact M21/22 journals), 6 high impact conference papers, 
technical solution and patent application, public events and workshops (cross-section on an annual basis - month 12, 24)

• 1 special session at conference with 10 papers dedicated to SmartMiner project 

https://mksm.tfbor.bg.ac.rs/downloads/2024/IMCSM24_Book_of_proceedings_Issue_1.pdf
https://machinery.mas.bg.ac.rs/handle/123456789/7808
https://machinery.mas.bg.ac.rs/handle/123456789/7812
https://machinery.mas.bg.ac.rs/handle/123456789/7811
https://machinery.mas.bg.ac.rs/handle/123456789/7809
https://machinery.mas.bg.ac.rs/handle/123456789/7810
https://machinery.mas.bg.ac.rs/handle/123456789/7813
https://rtvbor.rs/na-borskom-jezeru-odrzana-20-internacionalna-majska-konferencija-o-strategijskom-menadzmentu/
https://machinery.mas.bg.ac.rs/handle/123456789/7746
https://1drv.ms/b/c/c167cd2156c71e58/EaDWZU4UfcdBo4XLULRdkOUBhpCnlx_4wWy_tYibT_E8dQ?e=AWWLxa
https://1drv.ms/b/c/c167cd2156c71e58/EZ5VAx1pDctPigpsAP2ZQwQBXwKH2w5RxE4NaxwHh7WL0A?e=sHEJ42
https://1drv.ms/b/c/c167cd2156c71e58/EcbXGzqzgQZLpC-Y4lm0UvwBfa8z8FUoS7K5AAhg_Grq4A?e=Xjcjbz
https://machinery.mas.bg.ac.rs/handle/123456789/6882
https://machinery.mas.bg.ac.rs/handle/123456789/6916
https://machinery.mas.bg.ac.rs/handle/123456789/6923
https://machinery.mas.bg.ac.rs/handle/123456789/6951
https://machinery.mas.bg.ac.rs/handle/123456789/7063
https://machinery.mas.bg.ac.rs/handle/123456789/7438
https://machinery.mas.bg.ac.rs/handle/123456789/7795
https://1drv.ms/b/c/c167cd2156c71e58/EQRAwEKh_r1Nh1qoc0U782EB_8g30ZyiBDPDaEGOlte1xg?e=pPNv8a
https://1drv.ms/b/c/c167cd2156c71e58/EWhSRWrtLYpGnFfjzoGSDQMBWqlbdVOizRfi11ynaLGjMw?e=zfcyt9
https://1drv.ms/b/c/c167cd2156c71e58/ESS1lYIOrG9CqEpIdp4c2xoB1hjqn1ZsZEdy5ri_s9uEdw?e=Kdxf1d
https://1drv.ms/b/c/c167cd2156c71e58/EWmwD5cVrElLvTPA6ItA58EBoER-oF0XTUxtactHgHIOUg?e=M02Vau
https://machinery.mas.bg.ac.rs/handle/123456789/6864
https://1drv.ms/b/c/c167cd2156c71e58/ETS7qGQDpoRGgf9gFn5uYREBXSX5aHDygcaAjSzxjh89bQ?e=cf36Za


WP5:Dissemination activities and stakeholders’ 
collaboration 

D5.4 Collaboration with stakeholders’ report – cross-section on an annual basis - month 12,24

https://1drv.ms/b/c/c167cd2156c71e58/EVBI0nha995KvfW_voXKFpwB2-leJQS1oc-Y8rQJiqlxxg?e=GxAWzN


SmartMiner impact



46th AIM Conference 2024

Thank you for your kind attention
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