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What is Artificial Intelligence?

ÅGetting computers to imitate human intelligence ïAlan Turing 

ÅAI is data analysis that learns from data, identify patterns and 

makes predictions with the minimal human intervention

ÅFirst generation AI: Expert or Rule based systems

ïSimple petrophysics 

ïIBMôs Deep Blue, beat chess Grandmaster Garry Kasparov in 1997

ÅSecond generation AI: Machine learning

ïEvolution of water saturation equations, NMR spectra analysis

ïGoogleôs AlphaZero, self-taught computer program, easily beats all first-
generation AI

ÅThird generation AI: The evolution of machine code

ïUsing similar rules as used by lifeôs DNA code

ïTrue AI with general intelligence



AI requirements

ÅYou tell the AI what you want

ïThe goal or fitness function

ÅThe data 

ÅMinimal human interaction

ïDoesnôt require prior knowledge of the petrophysical 
response equations 

ïNo parameters to pick or xplots to make



AI is given access to the data 

These include:

ÅElectrical logs - GR, Rhob, caliper, drho etc.

ÅCore data - porosity, core Sw, SCAL etc.

ÅDepth - measured and TVDss 

ÅGas - chromatography data 

ÅDrilling data - ROP, Dexp etc.

ÅNMR - T1 & T2 distributions

Åetc.
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Second Generation AI

ÅWe define the problem - Fitness Function

ÅWe give the program access to the data

ÅThe computer guesses the answer and through successive 

iterations (generations) óevolvesô the best answer

Randomly change the computer code

Does it solve the problem better ? 

Is it fitter?
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Middle East Carbonate Reservoir

ÅCase Study 1

ÅClient required a shaly sand 
equation to derive water 
saturation from the resistivity and 
gamma-ray logs 

ÅClient wanted an independent 
check of the Special Core 
Analysis parameters ómô and ónô

ÅCore water saturation available
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ÅFitness Function ïñdetermine an equation so that the 

resistivity predicted water saturations are as close as 

possible to core derived water saturationsò

ÅAI may óre-inventô the Indonesia or Simandoux equations or 

create a specific equation for the field

ÅStart by assuming Sw = Function (Porosity, Resistivity, 

Volume of shale)

Saturation Equation Determination
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Sw = Water saturation 

f = Porosity 

Rt, Rsh, Rw = Resistivities 

Vsh = Volume of shale

a, m, n = constants unknown
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Middle East Carbonate Reservoir

ÅCore water saturations essential

ÅFitness Function 

- ñFind the best shaly sand equation 

so that the resistivity derived Sw 

matches the core Swò

ÅResult:

ÅSpecial Core Analysis from AI:

- Cementation exponent (m) 2.214 

- Saturation exponent (n) 1.751
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Sw = water saturation 

f = porosity 

Rt, Rw = resistivities 

Vsh = shale volume

m,n,b,c= constants



NMR Pattern 
Recognition 

Å Case Study 2

Å UKCS gas field with 

an oil problem

Å Data:

ïConventional logs

ïNMR T1 and T2

ïGas Chromography 

ïCore derived oil and 

gas saturations
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