Data Visualization for Mining Engineers Training

Course

Professional Development Training Course Outline

Category General Training Duration 10 Days

Online / On-site

Base Fee $3,000 USD Delivery Mode )
Hybrid

Course Introduction

Data Visualization for Mining Engineers Training Course is strategically engineered to bridge the gap
between raw spatial-temporal data and actionable operational intelligence. By leveraging cutting-edge
business intelligence (BI) tools, advanced Python libraries, and specialized geographic information systems
(GIS), participants will master the art of transforming disparate datasets into high-impact visual narratives.
The curriculum emphasizes the integration of predictive maintenance tracking, 3D orebody modeling
visualization, and real-time fleet management telemetry, ensuring engineers can synthesize complex
geological and operational parameters into intuitive, executive-ready dashboards.

This program empowers mining professionals to move beyond static spreadsheets and adopt immersive
data analytics that enhance situational awareness and risk mitigation. Attendees will cultivate a robust
command of automated ETL (Extract, Transform, Load) pipelines, interactive data storytelling, and spatial
data rendering, directly translating to optimized asset utilization, heightened safety KPIs, and streamlined
resource allocation. Ultimately, this course equips modern mining engineers with the definitive visual toolkit
required to drive high-stakes, data-backed capital expenditure (CapEx) and operational expenditure (OpEX)
decisions.

Programme Curriculum

Data Visualization for Mining Engineers Training Course
Introduction

Data Visualization for Mining Engineers Training Course is strategically engineered to bridge the gap between
raw spatial-temporal data and actionable operational intelligence. By leveraging cutting-edge business
intelligence (BI) tools, advanced Python libraries, and specialized geographic information systems (GIS),
participants will master the art of transforming disparate datasets into high-impact visual narratives. The



curriculum emphasizes the integration of predictive maintenance tracking, 3D orebody modeling
visualization, and real-time fleet management telemetry, ensuring engineers can synthesize complex
geological and operational parameters into intuitive, executive-ready dashboards.

This program empowers mining professionals to move beyond static spreadsheets and adoptimmersive data
analytics that enhance situational awareness and risk mitigation. Attendees will cultivate a robust command of
automated ETL (Extract, Transform, Load) pipelines, interactive data storytelling, andspatial data rendering,
directly translating to optimized asset utilization, heightened safety KPIs, and streamlined resource allocation.
Ultimately, this course equips modern mining engineers with the definitive visual toolkit required to drive high-
stakes, data-backed capital expenditure (CapEx) and operational expenditure (OpEx) decisions.

Course Duration
10 Days
Course Objectives

Architect Interactive Dashboards

Master Spatial Data Visualization.
Optimize Fleet Telemetry Analytics.
Implement Predictive Maintenance Visuals.
Synthesize Mining 4.0 10T Data.

Deploy Digital Twin Conceptualizations.
Enhance Safety & Risk KPI Tracking.
Streamline CapEx/OpEx Reporting
Execute Advanced Python Data Wrangling.
Visualize Environmental & ESG Metrics.

. Conduct Visual Tailings Dam Monitoring.

. Master Mineral Processing Flowsheet Visuals.
. Drive Data Storytelling for Stakeholders.
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Targeted Audience

e Mining Engineers & Mine Planning Specialists

e Geologists & Geotechnical Engineers.

e Operations Managers & Mine Superintendents
e Maintenance Engineers & Reliability Specialists.
e Data Analysts & IT Professionals

e Environmental & Safety.

e Mineral Processing & Metallurgical Engineers

e Executive Leadership & Investment Analysts.

Course Modules
Module 1: Foundations of Mining 4.0 and Data Literacy

e Deconstructing the modern mining data ecosystem: From exploration drills to processing plants.
e Principles of data-driven decision-making in capital-intensive extractive environments.

e Overcoming traditional spreadsheet limitations using automated data visualization.

e Key performance indicators (KPIs) for modern smart mines and digital operations.



e Case Study: How a Tier-1 copper mine integrated disparate siloed operational data into a unified visual
infrastructure to recover 8% lost productivity.

Module 2: Designing Executive and Operational Control Dashboards

UI/UX best practices for high-stress mine control room environments.

Establishing visual hierarchy, color theory for alarms, and screen real estate optimization.

Differentiating between strategic, operational, and analytical engineering dashboards.

Connecting live SQL databases and cloud repositories to user interfaces.

Case Study: Redesigning an underground gold mine’s shifty tracking board into an interactive
dashboard, reducing shift-handover delays by 25 minutes.

Module 3: Spatial and Geospatial Data Visualization (GIS Integration)

e Mapping coordinate systems, drill hole trajectories, and lease boundaries visually.

Overlaying satellite imagery, LIDAR point clouds, and drone photogrammetry data.

Heatmapping geospatial parameters like ore grade distribution and structural faults.

Integrating open-source GIS tools with modern business intelligence software.

Case Study: Utilizing interactive drone-mapped surface layers to visually resolve haul road grade
inefficiencies at an iron ore operation.

Module 4: 3D Orebody and Block Model Visual Analytics

o Transforming raw block model text files and CSVs into interactive 3D voxel grids.

Visualizing multi-element grade variations using slicing, filtering, and transparency tools.
Cross-referencing planned versus actual pit designs and underground stopes in a 3D space.
Geostatistical uncertainty visualization: Mapping confidence levels in resource estimation.

Case Study: Deploying an interactive 3D web viewer for a complex polymetallic deposit to optimize
mine-to-mill blending strategies.

Module 5: Mine Fleet Management and Telemetry Analytics

e Visualizing haul truck cycle times, spotting times, queuing times, and dumping lags.

Mapping real-time asset locations using GPS tracking playback features.

Analyzing payload distribution curves to identify underloading and overloading trends.

Fuel consumption visual profiling across varying haulage ramp gradients.

Case Study: Identifying haul truck queuing bottlenecks at an open-pit operation using interactive time-
motion scatter plots, saving $2M in annual fuel waste.

Module 6: Predictive Maintenance and Reliability Visuals

e Visualizing Mean Time Between Failures (MTBF) and Mean Time to Repair (MTTR).
e Constructing degradation heatmaps and remaining useful life (RUL) trend lines for mobile components.

Qil analysis and vibration monitoring data visualization for early anomaly detection.

Mapping real-time engine health telemetry (temperatures, pressures) against baseline parameters.
Case Study: Preventing an catastrophic engine failure on an ultra-class excavator by deploying real-time
visual alerts triggered by deviation spikes.

Module 7: Underground Environmental and Ventilation Monitoring

e Visualizing multi-gas sensor networks throughout underground layouts.
e Mapping ventilation airflows, velocity profiles, and fan performance metrics.



¢ Real-time evacuation route visualization and personnel tracking overlays.

e Thermal stress and wet-bulb temperature spatial mapping in deep underground mines.

e Case Study: Optimizing a ventilation-on-demand (VOD) system via live sensor dashboards, slashing
energy costs by 15% while improving underground air quality compliance.

Module 8: Tailings Storage Facility (TSF) Risk Visualization

e Visualizing piezometer data, water table elevations, and phreatic surface levels.

Integrating INSAR (Satellite Interferometry) displacement heatmaps to monitor dam wall movement.
Seismic activity tracking and micro-seismic visual plotting around TSF structures.

Creating automated warning dashboard matrices for breach scenario visualizations.

Case Study: Implementing an early-warning TSF monitoring dashboard that detected a millimeter-level
wall displacement, allowing proactive remediation before structural failure.

Module 9: Mineral Processing and Flowsheet Optimization Analytics

e Developing dynamic scannable flowsheets with live data overlays for crushing and grinding circuits.
Visualizing particle size distribution (PSD) trends across the comminution line.
Flotation cell recovery performance curves versus reagent dosage levels.

Mass balance and moisture content visual auditing across thickeners and filters.
Case Study: Resolving a recovery bottleneck in a gold processing plant using multi-variant parallel
coordinate charts to pin down chemical imbalances.

Module 10: Python for Mining Data Visualization (Pandas & Plotly)

¢ Ingesting large-scale mining CSVs, Excel files, and database exports into Python.

Cleaning missing values, sensor outliers, and timestamp mismatches in mining logs.

Building interactive, web-ready scatter plots, histograms, and box plots with Plotly.

Automating weekly engineering report graphics generation via custom Python scripts.

Case Study: Replacing an engineer's manual 6-hour weekly charting routine with an automated 2-
second Python data visualization script.

Module 11: Safety, Incident, and Ergonomics Visual Tracking

Constructing incident heatmaps (Location, Time, Department, Injury Severity).

Visualizing leading safety indicators (audits completed, hazard reports) versus lagging indicators.
Tracking operator fatigue levels from biometric smart-cap or camera telemetry streams.

Mapping proximity detection system (PDS) near-miss alerts to identify high-risk zones.

Case Study: Reducing equipment-to-personnel near-miss incidents by 40% at an underground mine by
visualizing PDS hotspot logs to redesign pedestrian walkways.

Module 12: ESG and Environmental Compliance Visual Reporting

¢ Visualizing greenhouse gas (GHG) emission scopes, energy footprints, and fuel efficiencies.

Water management dashboards: Tracking consumption, recycling rates, and discharge quality.
Progressive reclamation and rehabilitation mapping using multi-spectral satellite imagery.
Community grievance tracking and social license index visual dashboards.

Case Study: Creating an investor-ready ESG dashboard for a mining major that seamlessly verified
compliance with international sustainable mining principles.

Module 13: Mine Economics, CapEx, and OpEx Visual Analytics



Visualizing cost per ton mined, processed, and shipped against budgeted thresholds.

Constructing dynamic waterfall charts for variance analysis in mining operations.

Supply chain and inventory level visualization: Spares availability vs. equipment down-time.

Simulating the visual financial impact of commodity price volatility on cut-off grades.

Case Study: Restructuring a global iron ore operation’s procurement strategy by visually exposing a $5M
over-inventory of low-turnover heavy machinery components.

Module 14: Data Storytelling and Executive Reporting Frameworks

e Shifting from cold charts to structured narrative visual arcs that drive action.

Tailoring complex engineering visual graphics to match executive board attention spans.
Techniques for highlighting key anomalies without cluttering data presentations.

Avoiding cognitive overload and misinterpretation of data trends in high-stakes meetings.

Case Study: Securing a $45M capital approval for a mine expansion by utilizing data storytelling to
cleanly articulate the operational constraints to institutional investors.

Module 15: Capstone Project -Digital Twin Control Center Build

e Consolidating all 14 previous modules into a single enterprise-grade mining dashboard.

Connecting real-time simulated 10T, fleet, and geological data feeds.

Conducting rigorous peer reviews and pressure testing layout usability under crisis scenarios.

Expert optimization feedback on participants' Ul layouts, data speed, and story flow.

Case Study: Presentation of individual digital mine prototypes to a panel of senior industry professionals.

Training Methodology

¢ Interactive lectures and presentations.

Group discussions and brainstorming sessions.

Hands-on exercises using real-world datasets.

Role-playing and scenario-based simulations.

Analysis of case studies to bridge theory and practice.

Peer-to-peer learning and networking.
Expert-led Q&A sessions.
e Continuous feedback and personalized guidance.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.org or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate


mailto:info@fineskilltrainingcenter.org

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon
successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to Fineskill Training Center
account, as indicated in the invoice so as to enable us prepare better for you

Upcoming Scheduled Sessions

Start Date End Date Location Price

07 Sep 2026 18 Sep 2026 Online $2,000
07 Sep 2026 18 Sep 2026 Physical $3,000
14 Sep 2026 25 Sep 2026 Online $2,000
14 Sep 2026 25 Sep 2026 Physical $3,000
21 Sep 2026 02 Oct 2026 Online $2,000
21 Sep 2026 02 Oct 2026 Physical $3,000
28 Sep 2026 09 Oct 2026 Online $2,000
28 Sep 2026 09 Oct 2026 Physical $3,000

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://fineskilltrainingcenter.com/courses/data-visualization-for-mining-engineers-training-course

