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Introduction 
Analysts have called artificial intelligence a new factor of production.1 

The world economic forum calls it the “Fourth Industrial Revolution.” 2 

Artificial Intelligence as a subject has a long and multidisciplinary history. The formal foundations of 

logic and mathematics lay a lot of the groundwork for understanding how electrical systems operate 

and the ideas of building humanoid machines was floated in popular culture as far back as 1923 by 

Karel Capek in the play “Rossum’s Universal Robots.” 

It wasn’t until 1943 however, when a paper entitled “A Logical Calculus of the Ideas Immanent in 

Nervous Activity” was published by Warren McCulloch and Walter Pitts, that we first modelled 

neurons and attempted to understand how the brain was able to produce complex patterns using a 

relatively small number of interconnected neurons. This work formed the basis of what would later 

become neural networks. 

Recently, there has been a resurgence of interest in this field due in part to the advancement of 

computation due to Moore’s law and the general availability of computational devices such as 

massively parallel GPUs and highly specialized ASICs. 

It is no secret that computation is everywhere, and that it has greatly improved the standard and 

ease of living – but have we reached its limits? Are we using the computation that we do have at our 

disposal as effectively as we could? 

Computer scientists and consumers alike are saying – “no.” The proliferation of mobile apps, new 

devices, innovation in the sector and the revenue being generated suggests that consumers are 

demanding more computational devices – not less. 

So much so, in fact, that it has kicked off a global discussion through political debate and popular 

culture on what the end game of this particular trend will be. Will computational devices such as 

robots replace humans in the workplace or will we learn to co-exist? Will we need to tax the 

algorithms and processes we build to pay for our existence or will governments be forced to 

implement a Universal Basic Income? Will this trend continue and devolve into a robot takeover a la 

Skynet or the Matrix? 

The answers to those questions are broad, complex and will be a continuously moving target for the 

foreseeable future until much more is understood about the impacts of each solution. This paper 

instead focuses on the more immediate future. We know that the use of Artificial intelligence is only 

going to grow - but where will that growth occur and how can the average individual position 

themselves to take advantage of it? 

 

 

  



6 
 

The Market for Artificial Intelligence 
The market for artificial intelligence products and services has been forecast 3 to grow from $643 

million in 2016 to $36.8 billion by 2025. 

In 2016, most of the revenue from AI was primarily generated by the consumer and defense 

industries - primarily companies such as Google, Facebook and Amazon. But by 2025, Tractica 

estimates that the market will become increasingly fragmented, with almost all industries feeling the 

impact of AI. 

AI is expected to make an impact across: 

• Advertising 

• Aerospace 

• Agriculture 

• Automotive 

• Building 

Automation 

• Business 

• Consumer 

• Defense 

• Education 

• Finance 

• Gaming 

• Government 

• Healthcare 

• IT 

• Investment 

• Legal 

• Life Sciences 

• Logistics 

• Manufacturing 

• Media & 

Entertainment 

• Oil, Gas and Mining 

• Retail 

• Real Estate 

• Sports 

• Telecoms 

• Transportation 

 

The consumer and business sectors are forecast to retain a large percentage of the revenue (~$23 

billion) however, which represents approximately 60% of the projected revenues up until that point. 

Advertising, Defense, Media and Entertainment, Investment and Finance, Healthcare, 

Manufacturing, Agriculture, Legal and Education are expected to make up the vast majority of the 

remaining market. 

Within each of these sectors, an overwhelming majority of the use cases rely on extremely large 

data sets (Big Data), Computer Vision and Natural Language Processing to be realized. 

Projections also suggest that Deep Learning /Neural Network technology will be the main technology 

in use for close to 50% of those cases. 

Beyond technical AI, the AI driven services market is expected to reach $148 billion by 2025 - 

bringing the total projected AI market to be valued around $185 billion. 
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AI Exchange community 
To serve the needs of the market for artificial intelligence AI Exchange is building a publicly available 

global platform for high quality neural network models. These models will be freely available to the 

public and tools to encourage public debate around the potential for misuse or abuse of these 

models will also be provided. 

AI Exchange is focused on enabling and delivering: 

• Education - community driven tutorials on artificial intelligence for various age levels. Token 

Awards are available for best tutorials (as judged by a panel of AI researchers). 

• Open Model Building - community driven artificial intelligence models in a variety of areas 

of AI research. Open source and royalty based access model. Subscription based model for 

API access 

• Community driven campaigns - users can submit data for inclusion in neural network 

training. Receive rewards for their effort. 

• AI computation  

o Lend real-time computational processing to the AI Exchange cloud and be awarded 

digital tokens proportional to your contribution.  

o Subscription based access for clients seeking to improve model accuracy of specific 

neural nets where compute providers will be able to determine the level of 

involvement. 

o Compute deployed as needed to enhance neural net accuracy (genetic algorithms 

currently planned but other methods may be used) where it confers the greatest 

benefit for the development of value for the network.  

• AI research - researchers who contribute to the accuracy of multiple models will similarly be 

rewarded for their efforts. 
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AI Exchange funding 
Nick Bostrom, a philosopher at the University of Oxford, likens human involvement with artificial 

intelligence to “small children playing with a bomb”.5 

It’s no secret that any organisation which has the ability to create and control a vast number of 

autonomous systems – for example - would hold a source of great power. 

For this reason, in considering the organisational structure for AI Exchange, we believe it to be 

important that a balance be struck. On one hand, a private organizational structure and private 

funding means that the public will be left out of the loop when it comes to decisions about how the 

systems that affect their lives are developed and deployed. On the other hand, there are repeated 

examples of some public enterprises (not all of course) hampered by their bureaucracy and lack of 

innovation.  

Due to this duality of concerns and the recent successes of publicly funded projects such as 

Ethereum, AI exchange has decided to fund it self via a digital token and will use a hybrid crowdsale/ 

donation model.  

Crowdsale 
The crowdsale will run until December 31, 2017 and is intended to raise funds for 

• The development, deployment and promotion of a public use digital token for projects 

directly related to Artificial Intelligence and Robotics. The aim here is to ensure that the 

public also stands to benefit along with the private sector through the provision of a digital 

token as an incentive for market participation. 

• The initial development of the public infrastructure necessary to run the AI Exchange 

• Development of tools and software which create a public network for computation and 

optimization of AI models. 

The crowdsale will be limited to £1 million for a total of 1 million tokens with updates to token sale 

price every few weeks. 

 

Donations 
Donations will be accepted into a donation pool and will run until December 31, 2018. There are 10 

million tokens up for grabs to donors and these will be distributed proportionally based on the size 

of the donor’s total compared to the total donation pool size. The donation pool is intended to raise 

funds for: 

• Ongoing infrastructure development and scaling 

• Ongoing software development 

• AI research  
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Digital Tokens for Network Rewards 
Generally speaking, digital tokens have proven themselves to be a good method of organizing 

community activity around some common purpose without regard to geographic location.  

They provide a method to discover the price of a global platform’s products and services in a way 

which is decoupled from a specific country's economic policies. More specifically, where those 

policies were not designed to affect extra-regional populations or target specific industries – digital 

tokens provide a simpler way for global businesses to manage their economics and potentially fulfill 

regulatory obligations. 

Digital tokens (considered separately to digital currencies where there is no attached product) are 

set to power the new wave of decentralized internet services. So far Bitcoin has been used for value 

storage, Ethereum for blockchain applications, FileCoin for storage on IPFS and NameCoin for the 

decentralized domain name system. 

On the emerging decentralized application internet – it’s now possible to transfer value as easily as 

information. 

Digital tokens also have the added benefit of being an asset. It’s not hard to imagine a scenario 

where an Artificial Intelligence university student is able to subsidize their education by building 

models and receiving a reward that allows them to either reduce their student debt directly or 

contribute to their living costs – all while gaining practical work experience relevant to their course 

of study. 

AI Exchange will be using digital tokens for public network reward. 

As of writing, there are currently no digital tokens which are dedicated specifically to the AI and 

robotics community – so AI Exchange has decided to create its own – DigitX - based on the Ethereum 

blockchain and adhering to the ERC-20 token specification. 

The Ethereum network has been chosen because of its relatively fast transaction times, large user 

base and the Solidity smart contract language which allows the crowdsale terms to be enshrined into 

immutable code. 

 

DigitX (X) Distribution 
Since DigitX aims to create value by leveraging network effects within the AI and robotics space – it 

is being managed as a separate project. This means that while AI Exchange will reward its users with  

X, it won’t be the only project to do so. More details about the digital token – DigitX (X) – can be 

found on the website http://www.digitx.io - but below are a few points related to its distribution. 

There will be a total token supply of 1 billion |X|. This size was chosen due to the relative size of the 

markets for AI and robotics as well as the expectation for a high level of community involvement.  

The distribution amount has a real psychological effect on network participants – it is better to have 

a whole number of tokens instead of a fraction or receive a whole number of tokens for network 

activity.  

A quarter of the supply – 250 million tokens - will be pre-mined. 

• 1 million will be sold in the crowdsale 

• 10 million will be awarded to donors in the donation pool 

http://www.digitx.io/
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• 109 million will be allocated to AI Exchange for token awards (model building etc.) 

• 130 million will be placed into the DigitX foundation for award to projects which enhance 

the value of the network.  

The DigitX foundation award panel will be composed of a rotating panel of experienced and 

influential AI and robotics leaders. 

The other 750 million tokens will be merge mined with Ethereum and distributed via a lottery 

process across a period of 75 years. 75% of mined tokens (562.5 million) will be awarded to miners 

and 25% will be distributed via the lottery (187.5 million). 

 The release rate of approximately 10 million tokens per year mitigates against huge variations in 

value due to selling, and the lottery system ensures that the distribution is made available to a large 

base of users. Lottery users will need to register their address in order to participate so winnings will 

only go to active Ethereum users who will have an economic incentive to maximise the value they 

can obtain from their winnings (assuming that they are rational actors). 
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AI Exchange Market Overview 

 

There are several groups who stand to benefit from the AI Exchange platform.   

Beneficiaries 
• Startups who have an innovative concept based on AI but don’t have a large research budget  

• AI students 

• Developers who will have access to a massive library of AI models to use in their work. 

• The public who gets to vet AI models and determine what is safe vs unsafe. 

• AI Hobbyists 

Incentivized Partners 
• Model Builders 

• Compute Providers 

• AI Researchers 

• Model Hosters 

• AI Data Providers 

 

 

AI Exchange Incentive Structure 

Model Builders 

• Choose what kind of license to publish their model under – either per API royalty or 

open source 

• Per API receives a fixed number of tokens per call  

• Open source models receive a fixed amount of tokens based on some model 

verification metric (e.g recognition accuracy) 
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AI Compute Providers 

• Compute providers download AI Exchange software, add an Ethereum address for token 

payments and set their usage parameters (time of day, hardware utilization, hardware to 

use, compute pricing per hour) 

• Receive reports detailing amount and type of compute with reward rates and number of 

tokens awarded 

Model Hosters 

• Download AI Exchange software, add an Ethereum address for token payments, sets their 

hosting parameters (max memory and disk space and bandwidth to consume) 

• Receive reports with number of tokens earned and suggested market pricing for token sales 

based on resource consumption market rates 

AI Researchers 

• Publish research publicly and let us know 

• If your research results in more accurate models or optimizes our process in some way, we 

will send you a one-time bonus based on the number of models affected or improved. 

AI Data Providers 

• Provide unique, high quality data for models and receive a set one-time bonus along with an 

ongoing share of token revenue. 

 

Operations 
AI Exchange will be operated as a free market exchange. Software services will be built and delivered 

to incentivized partners who are free to set their own rates. These rates will be compared with 

industry averages and published directly to the AI Exchange website. In cases where the AI Exchange 

market rates for access climb above the industry average – AI Exchange may deploy its own compute 

and serving infrastructure to bring rates back in line.  

This structure allows incentivized partners to control their costs relative to their expected reward 

while ensuring that AI Exchange remains competitive. 

Beneficiaries of the service can opt to pay for access either via subscription or per call and will pay 

rates based on what the market has set. AI Exchange may also issue guaranteed price contracts to 

clients and make these available to incentivized partners who wish to participate in that programme. 

AI Exchange will take a small fee (between 1-5%) for continued viability and enhancements to the 

platform. 

 

 

 

Incentive Model and Merge Mining Impact on Token Prices 
AI Exchange cannot provide a guarantee on what token prices will be in the future. It is our 

expectation, however, that the level of incentive provided to AI modelers and other incentivized 

partners will be a good indicator of the market price for tokens. As an example, if a modeler works 

for 2 weeks on a model and receives a reward of 1000 tokens for an open source model, and he/she 



13 
 

determines that the value of their effort is worth $100 per day – one would expect that the tokens 

would be placed on market for at least $1 per token (assuming a 5 day work week). To ensure that 

incentivised partners are fairly compensated, the reward amounts will be reviewed on an at least 

quarterly basis. 

Similarly, if a miner were able to generate a token for 10 cents but the market afforded him the 

ability to obtain a market value of $1, one would expect that a rational actor would place this token 

on the market for at least $1.  
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Artificial Intelligence, Scope and Projects 
A detailed technical discussion on AI is beyond the scope of this whitepaper. However, below is a 

brief overview of AI and the problems that AI Exchange will be tackling. 

Artificial Intelligence can refer to  

• Weak AI – developers build applications utilizing AI technology to perform a specific task 

• Strong AI or Machine Learning – AI has capabilities similar to that of a human and learns how 

to perform tasks on its own 

 

AI Exchange is initially focused on developing Weak AI technologies but our expectation is that these 

technologies will eventually provide the components necessary for the development of strong AI. 

 

Neural Networks 
The human brain is a massive neural network which has allowed us to learn and understand about 

the environment around us. This suggests that it is possible to replicate many of the functions that 

the average human can perform by creating neural networks that are good at specific functions and 

then combining these into larger networks. 

At AI Exchange, the focus will be on the development of neural networks since they most closely 

approximate the functioning of the human brain out of the currently known models. 

 

Types of Neural networks 
Initially, AI Exchange will be focusing on Computer Vision and Image Processing AI along with Natural 

Language Processing as these two fields hold the greatest promise for increasing network value. 

Task Type of Neural Network best suited 

Image Recognition Deep Belief or Convolutional Neural Net 

Object Recognition Convolutional Neural Net or RNTN 

Speech Recognition Recurrent Net 

Text Processing RNTN or Recurrent Net 

 

A neural net can be thought of as a graph of nodes with “weights” between some nodes that 

determine if they fire or not. These “weights” are known as activation functions and they can 

replicate the behavior of neurons in the human brain – for example activations such as sigmoid, tanh 

and ReLU are well known in the AI community. However there exists a unique opportunity to test 

many more types of activation function and understand their effect. Part of the AI Exchange 

compute network will be used for research into – for example - how different activation functions 

affect the quality of the neural net. 

More generally, the compute network – in addition to being used to compute standard researcher 

built models – will also automatically recompute them with altered inputs in a process meant to find 

higher quality models. The current planned method to do this is via a learning knowledge based AI 

controlling a genetic algorithm – but more analysis on the various strategies and methods to do this 

effectively still needs to be done. 
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A (very) simplified, non-technical example of the Neural Network Training Process 

 

• Forward Propagation - to determine how well the neural net captured the original input and 

determine the error or bias of the net 

• Back Propagation - to reduce the error/bias by changing the weights aka "training" via some 

optimization method. 

• Testing to avoid overfitting via computation against large datasets and regularization and 

compute the effectiveness of the model against established criteria. 

• Model Alterations - Pruning and growing the model, altering the activation functions, 

changing type of neural network in order to improve model accuracy and understand the 

factors affecting quality across various dimensions. 

 

The applications of artificial intelligence 
There are numerous applications for artificial intelligence technology. A non-exhaustive list of these 

is provided below and is intended to give the reader an idea of the vast amount of areas where AI 

research is or could potentially be applied. 

• Wearables integration 

• Virtual Personal assistants 

• Predictive modelling 

• Marketing 

• Financial markets and algorithmic 

Trading 

• Data mining and analysis 

• Writing and Publishing 

• Autonomous Transport and Delivery 

• Toys and games 

• Image analysis – healthcare/mapping 

• Personalised activity coaching and 

diet/health guidance 

• Cost Comparison 
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AI Exchange Product Development and Research Goals  
There are a large number of challenges still existing in the AI space. Teaching AI to learn in the way 

that humans do, being able to converse fluidly in natural language and deciphering meaning to 

“understand” are only some of these.  

 

Product Development 
AI Exchange is creating 3 main products: 

1. A decentralized marketplace for the development of artificial intelligence models 

2. A decentralized intelligence for financial trading. Initially this will be focused on digital 

currency markets and users will pay for access to the system by using |X| tokens. 

3. A high level open source language for developing autonomous systems 

 

Research Goal 1 – Simulated Sentience 
Simulated Sentience is a framework which attempts to determine a concrete path to designing an 

autonomous system which could pass the Turing Test within a given context. It was designed as a 

way of stress testing the Vision and Natural Language systems of an AI – specifically because these 

systems underpin many of the other advancements that can occur in the field – but also because it 

enables a compelling array of functionality that has commercial viability. 

Most technology up until now has forced the user to adapt to it – to understand how to perform the 

task that needs to be accomplished in the way that the developer of the system chooses. If AI is to 

break this paradigm – it first needs to be able to understand and decipher the world in pretty much 

the same way that we humans do. It needs to understand the contextual nature of reality and how 

that changes from person to person. It needs to learn how to “relate” to an individual or group and 

make sense of not just what and how things are said – but also what the meaning is based on the 

situation. It needs to be able to read between the lines and decipher human intent. 

Any AI that could achieve those things could be said to have achieved Simulated Sentience but it’s 

important for humans to retain control over the process and that progress here occur in stages. 

Below is the author’s proposal for achieving Simulated Sentience. 

 

Simulated Sentience Level 1 - See, Observe, Describe 

This would be the ability of an autonomous system to orient itself to some environment and then 

provide a natural language description of the reality it saw. As long as an individual was no longer 

able to determine if the description was told by a human or not – then we could say that it had 

passed the “descriptive reality Turing Test” or achieved SSL1. 

Simulated Sentience Level 2 – Role Definition, Contextualization, Contextual Description 

The ability of the autonomous system to define a role to itself based on its design or instructions, to 

“understand” the multiple and varied contexts that make up its SSL1 description and to describe 

each context from a different actor’s perspective. Actor Network Theory could be useful construct to 

use here given its material-semiotic nature. 

Simulated Sentience Level 3 - Decipher Actor Intent, Plan, Explain  
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The ability of the autonomous system to make probabilistic inferences about the intent of actors 

based on its SSL2 “understanding”, define a plan of action to achieve its objective and explain how it 

intends to achieve that objective in natural language. It is at this point that the concept of “morality” 

becomes important – and a good general framework to use would be Asimov’s Three Laws [footnote 

and source]. However a large number of more specific boundaries would need to be set to constrain 

the options available in planning – such as legal boundaries. For example, taking a car without prior 

authorization from its owner is theft - but it isn’t expressly forbidden in the Three Laws. 

Simulated Sentience Level 4 would imbue the AI with the ability to decipher what subsystems it has, 

what its capabilities are and then use these to carry out its plan. SSL4 is not a research goal of AI 

Exchange. 

There are several advantages to the Simulated Sentience framework: 

• It provides a safe pathway to achieving higher level AI functions by allowing the system to be 

tested at each level via the descriptions and explanations. This gives researchers the ability 

to tweak – not the system itself – but the system’s understanding of reality – since this is 

ultimately what influences planning and action – in a safe environment before any real-

world deployment occurs. 

• It provides the groundwork for an “after the fact” description of what happened and is akin 

to the black box on an airliner (implying that hardware implementations would need similar 

levels of security and protection from tampering) 

• It is a generic enough framework that can be applied to any AI in any field – from a robot 

cleaner to a military drone. 

• It forms a basis for higher level development decisions to be made such as – what is the 

system’s role, how strongly should the system pursue its objective? 
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Research Goal 2 – Development of a high level autonomous agent interaction language 
Students of computer science as well as professional developers have a curious relationship with 

levels of abstraction.  

At the beginning, when learning programming, they are taught how to program via simple logic, if-

then statements, while loops, variable definition and modification. Students who want to build large 

programs become familiar with the paradigms which enable those – such as object-oriented 

programming, technical design and software architecture. Some want to understand how the 

programs themselves are made to work and delve into compiler theory, lexical analysis and parsers. 

Those with an appreciation for physics may take the next step to understand how computer 

architecture, processor and memory design and electrical circuit design come together to enable the 

software to be encoded and run.  

Each of these areas is a specialty in its own right and can consume entire careers. The sheer amount 

of information available at each level of abstraction means that it can be very difficult to understand 

each area of specialty – and more importantly – harder to determine the optimal method for 

designing and building systems that encapsulate them all. In fact, it has been observed that some 

computer scientists may become lost in abstraction (and give up on the problem entirely) or become 

motivated to abstract away problems in an effort to solve them in a more generic way.  

A great example of this can be found in the motto of Terrence Parr – the creator of ANTLR and a 

professor of Computer Science at the University of San Francisco -  “ Why program by hand in five 

days what you can spend five years of your life automating?” 11 

While this approach contributes to the Computer Science field, it unfortunately doesn’t work very 

well in business. When bringing a new product to market, time is critical – especially when operating 

in a highly competitive environment. 

The author believes that commercial progress in AI and robotics is partly restricted by the fact that 

development of these types of systems occurs at the wrong level of abstraction.  

Designing and building autonomous systems requires a higher-level programming language and 

framework that operates closer to the level of human thought. One where developers don’t so much 

think in terms of if-then statements (though these will always be necessary) as they do in terms of 

activities, workflows and interactions. 

AI Exchange aims to create such a high-level language framework for the development of 

autonomous systems. 
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Conclusion 
AI is in the early stages of its development. We have only just touched the surface of what is possible 

and there is still a long way to. 

Research suggests that with the market for artificial intelligence set to explode, there is a definite 

need for a public AI infrastructure to be developed in the coming years. A public AI infrastructure 

would not just enable the development and deployment of AI products and services but also provide 

a way for the public to get directly involved and influence the inevitable ethics and safety 

considerations that will arise in the space. 
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