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What is MineZone?

MineZone is a control system built on the BASE industrial 

automation engine specifically for mining operations. It 

represents a departure from traditional automation 

approaches, emphasizing scalability, OEM interoperability, 

and the integration of humans and machines.

The BASE industrial automation engine is the foundational 

technology for MineZone, invented by Dr. Dale Sparrow and 

refined through the academic partnership of Stellenbosch 

University's Mechatronic Engineering Department and the 

Mandela Mining Precinct's RTIMS programme.



Brief Profiles

First-Principles 

Innovation

The inventors of the core 

automation engine. Cybarete 

delivers groundbreaking, first-

principles innovation using 

established, mine-hardened 

hardware to solve the industry's 

toughest challenges.

Proven Digital 
Transformation 
Partners

11 years in business, digitalisation 
partners to some of the worlds 
largest metal value chains. 
Framework providers for digital 
transformation success (Project 
Management, Solution Design, 
Change Management, Support)

Mining Expertise

Dayenu have expertise in mine 

planning and engineering, 

continuous improvement, project 

management, consulting and on-

site execution and change 

management.



The MineZone Origin Story



Why MineZone?: The Critical Gap



● Achieve On-Site Agility: Empower teams and 

resources with decentralized, real-time operational 

control.

● Slash Downtime: Ensure resilience with networks that 

work, even without power or traditional networks.

● Unify Your Entire Operation: Connect all assets and 

people into a single, self-organising  system.

● Shift from Reactive to Proactive: Use predictive data 

to enhance safety, optimize assets, and automate 

compliance.

To unify every person and asset on a single, resilient platform that 

supports autonomous short interval control, situational awareness and 

predictive intelligence directly at the operational edge.

The Vision Statement



● Edge Intelligence and Control: control room 
independent: MineZone embeds intelligence 
directly at the point of operation

● Network Independence and Resilience: 
MineZone establishes its own self-organizing 
communication network

● OEM-Agnostic Interoperability and 
Integration: OEM interoperability without costly 
infrastructure overhauls, leveraging IT & OT 
convergence for immediate value.

● Human-Centric Design and True Short 
Interval Control (SIC): MineZone can 
dynamically manage shifts, enhance resource 
allocation, and improve safety operations

Agile, 

Intelligent, 

Resilient, 

Human-centric.

What makes MineZone Unique?



BASE resources
are drawn to and 
linked by the 
activities that 
need them.

A fractal control 
hierarchy is 
formed by 
activities and sub-
activities

The BASE agent automation engine



Three Basic MineZone 
agents



Resilient Hardware

Easy to Deploy, Built to survive.



Live Demonstration



Technology | Advisory | Services

Thank you

https://www.metalmanagementsolutions.com/minezone

info@metalmanagementsolutions.com

sparrow@cybarete.com

https://www.metalmanagementsolutions.com/minezone
mailto:info@metalmanagementsolutions.com
mailto:sparrow@cybarete.com


APPENDIX

Technology | Advisory | Services







BASE is the industrial automation engine invented by 
Cybarete. It is an agent-based distributed intelligence 
architecture - on which MineZone is built. It allows 
resources and personnel in an area to self-organize 
around tasks and provide situational awareness among 
workers, sensors, and equipment, independent of 
traditional IoT networks.

Its common interoperable communication framework 
can bring multi-tenant environments alive to enable 
short interval control over production and safety 
operations.

What is BASE?



BASE separates future, 
present and past data.

Inside a BASE Agent



● A platform built on BASE, our distributed agent-based 
industrial automation engine tailored specifically for 
mining.

● Enables rapid development of custom agents for client-
specific challenges.

● Powerful systems integration tool to leverage existing 
infrastructure and easily adopt new technologies, elevate 
legacy systems and future proof your operations.

● Unlock new levels of safety, optimisation, and in-field 
decision making with your existing systems.

● Effective Operational Technology and Information 
Technology Bridge.

What is MineZone(2)?



● The chasm between OT and IT has huge opportunity cost in 

mining
○ Reliance on centralized control leading to vulnerabilities and extended downtimes.

○ Limited scalability and lack of critical local functions.

○ Difficulties in achieving real-time, actionable intelligence.

○ Struggles with OEM interoperability and system integration.

○ Data velocity gap for short interval control and local intelligence.

○ Challenges in safety, situational awareness, and response to events.

○ Difficulties in managing occupational hygiene overexposures.

● In the market and operating environment, productivity improvement 
is urgent
○ Operational inefficiencies, delayed responses to events, and lack 

of situational awareness at the work face lead to lost productivity 
and increased risk.

Problems MineZone Solves



Plugins enable highly 

custom software 

augmentation.

Plugins encapsulate 

your IP during 

interoperation.

OEM 2 Device

OEM 1 Device

Personnel

In-field OEM interoperability

IP and data protection

Any protocol, any interface

IP

Any protocol, any interface

Vendor Neutral In-Field interoperability

OEM Interoperability



Testimonials
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