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Changes in machine learning for 2024

A focus on 3D, Digital Twins and Neural Compute 
and how data is altering the approach

David Brebner, CEO Umajin



Industrial customers

Enterprise systems

• Frontline Applications

• Embedded Applications

• Cloud Applications

Enterprise devices

• Powers Applications

• Supports Customisation

• Supports Integration

The Umajin Platform



• Umajin Server is a turnkey database and API layer making it 
easy to build applications and to collect raw data securely, to 
store, clean, classify and label data, to queue up training 
models based on your data using the latest machine learning 
approaches and finally distribute them using Umajin Cloud

• Umajin Editor and the Umajin Native Runtime on devices 
(computers, smartphones and embedded devices) allows 
high performance applications using cameras, lighting, CPU, 
GPU and TPU to be updated and distributed to the edge

• Umajin Cloud is a content management system that manages 
versions of assets.  The content can be distributed from 
global content distribution networks right through to point to 
point encrypted connections

All parts of the Umajin Platform contribute to delivering a 
flexible pipeline which allow new innovations in AI to be 
quickly applied in applications using your valuable datasets 

Umajin Server

Umajin: Platform for Machine Vision & AI

Umajin on Devices

Umajin CloudUmajin Editor

Design, Develop & 

Deploy applications

Transmit data for 

analysis and storage

Deploy application 

updates and models



Data
Big Tech companies can’t get enough data in 
the wild to crunch and compress

GPT4.X is trained on over 13 Trillion words

Constructed data like Microsoft Phi 2 
outperforms wild data



Types of A.I. ?

Prediction : What happens next

Generation : Make me something 

Control : Decisions in sequence

Discovery : Find something 



Visually isolating information through computation



Garbage in
Garbage out

Color (Albedo)
Computed Photometric Data



Normal (surface slope)
Computed Photometric Data



Garbage in
Garbage out

Computed DataSpecular (metallic)
Computed Photometric Data



Google Pixel8





https://www.youtube.com/watch?v=KtSW03Dw8ek

https://www.youtube.com/watch?v=KtSW03Dw8ek


< 250nm

Image processing to create 
more valuable data 

Cleaned and isolated images 
provide allow more accuracte
machine vision





1600 pixels

6000 pixels

<

4-5 pixels wide



NZ heritage in 3D

• Carvings

• Weaving

• Kete

• Cloaks

• Paintings

© Michael Smither 2002 Estuary Whitianga



© Michael Smither 2002 Estuary Whitianga



© Michael Smither 2002 Estuary Whitianga



• https://blogs.nvidia.com/blog/te-hiku-
media-maori-speech-ai/

• https://kaituhi.nz/

New Zealand Data

• https://www.sftichallenge.govt.nz/our-
research/projects/spearhead/atea/

https://blogs.nvidia.com/blog/te-hiku-media-maori-speech-ai/
https://kaituhi.nz/
https://www.sftichallenge.govt.nz/our-research/projects/spearhead/atea/


SYCL  >>>  CUDA or SPIR-V
Live Demo



Denser Data



Sparse Elliptical Points

Use a machine learning 
process to establish a best set 
of 3D ellipses which describe 
the scene photographically 
and volumetrically



https://www.youtube.com/watch?v=pFRC-HlcJ00

https://www.youtube.com/watch?v=pFRC-HlcJ00


Synthetic Data & Ownership

Microsoft “face it till you make it”

NVIDIA Replicator



Phi 1 & 2 (Microsoft)

Better Data



Microsoft Phi 2
The surprising power of small language models

With only 2.7 billion parameters, Phi-2 surpasses the 

performance of Mistral and Llama-2 models at 7B, 13B and 

70B parameter models on multi-step reasoning tasks, i.e., 

coding and math. Phi-2 outperforms Google Gemini Nano 2.

Insight: The massive increase in the size of language models 

to hundreds of billions of parameters has unlocked emergent 

capabilities – but the ceiling has quickly been reached as 

there is simply not enough good human generated data.

Garbage in
Garbage out



Data for Verification

Verification 



P vs NP asymmetry

It’s easier to verify a solution 
than to find one

Verification 



Verification 

Tree of though explores the search space and can solve multi step reasoning problems incredibly well but it is prohibitively expensive 
because of all the extra computation – reducing each computation for each node of the tree by 100x is an exponential improvement.



Expert Block Expansion

Domain specific post-pretraining.  
This allows specialisation in you 
chosen domain like programming, 
mathematics, biomedical, or finance

Expert Data



Expert Data



• Mixtrail 8x7b

• Mistral 7b parameter model with shared core model and fine tuned 
layers for 8 expert models

Expert Mixture of Models



Preference for Data



Machine Learning – consumer scale

Intel / AMD / Qualcomm / Samsung / Apple / Google



BIOmetry
Science as a Service

At the intersection of   1) new imaging    2) new AI   3) new compute


