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Industrial Sciences Group (ISG)
Sovereign Australian capability in Advanced Analytics

to improve accuracy and rigour in Uncertainty Quantification

for GNSS & Space Missions
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ISG have

15+ years experience 

in implementing 

state-of-the-art 

research in 

Advanced Analytics
Multi-disciplinary and Multi-Sector Approach 

Expertise in Astrodynamics, Math / Stats Models and Software Development

8 Core Capabilities all under “One Roof”
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ISG capabilities for 

solving complex 

GNSS problems 

• Precise orbit determination, data fusion, 

astrodynamics modelling and simulation

• Kalman filter estimation – smoothing, 

outlier/anomaly detection, state-transition 

modelling, stability

• Software and analysis for PPP-RTK 

corrections (GINAN) 

• Data integrity testing and monitoring of 

correction streams

• Orbit visualisation

• Trajectory simulation
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8 x Case Studies –

successful commercial 

applications of the 

ISG Astrodynamics/GNSS 

tools

GNSS positioning at Geoscience Australia (Ginan): Advanced Kalman 

filtering, outlier detection, performance analysis, software optimisation –

resulting in a positioning accuracy to +/- 5cm

Satellite Laser Ranging: Data fusion of GNSS/SLR, observation error 

modelling, parameter estimation, precise orbit determination/validation

NASA CLPS/Capstone/Astrobotic missions (with Space Exploration 

Engineering): Cis-lunar uncertainty characterization in simulation to 

reduce mission risks

Beresheet lunar mission: Detection of transient events & anomalies in 

mission tracking data using Time series models

EOS optical & laser sensors: Automated Scheduling & Tasking System 

of for tracking 20,000+ space objects, based on Information Gain and Filter 

estimation

ExoAnalytics/DIU: Containerisation of SSA tools for use in a cloud-based 

environment 

NASA CARA: Operator Decision Support System for conjunction 

assessment/collision avoidance for objects in Low Earth orbit 

NASA IBEX: Detected increased spread of eclipses per orbit in simulation, 

using Smart Sampling for simulation designs

Rocket Lab’s Photon with CAPSTONE 
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Some of Our Clients/Partners/Team of Experts
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Science or Engineering?

Theodore von Karman: 

“The difference between science 

and engineering is that science 

seeks to understand what there 

is; while engineering seeks to 

create what never was”
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Appendices
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Orbit Visualisation

• Web-based

• 3D & 2D visualisation

• Interactive plotting
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Orbit Visualisation

• 2D/3D orbit visualisation

• Interactive plotting

• Trend & outlier analysis

• Upcoming event listing

o Ground-station passes

• Web-server based –

supports multiple instances


