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Hard Computing Soft Computing

requires a precisely stated

analytical model.
is tolerant of imprecision.

often requires a lot of

computation time.

can solve some real world

problems in reasonably less time.

requires full truth. can work with partial truth.

precise and accurate. imprecise.

high cost for solution. low cost for solution.

deterministic. stochastic.

requires exact input.
can deal with ambiguous and

noisy data.

produce precise answer. produce approximate answers.
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Biological neural network Artificial neural network

Cell body Neuron

Dendrite Input

Axon Output

Synapse Weight
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Layer Porosity Thickness (ft)

1 0.087 20

2 0.097 15

3 0.111 26

4 0.16 15

5 0.13 16

6 0.17 14

7 0.17 8

8 0.08 8

9 0.14 18

10 0.13 12

11 0.12 19

12 0.105 18

13 0.12 20

14 0.116 50

15 0.157 100

Reservoir properties Data

Reservoir grid(XxYxZ) 24x25x15

∆x= ∆y (ft) 300

Total thickness (ft) 359

Permeability(isotropic) (md) 5-100

Depth of cell(1, 1, 1) (ft) 9,000

Initial reservoir temperature ( )℉ 100

Initial oil phase pressure(psia) at 9035 ft 3,600

Saturation pressure of oil (psia) 3,600

Oil-water contact(ft) subsea 9,950
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Gas Rate SC P1 
Gas Rate SC P2 
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The number of

training data

The Number of

simulations

Run time reduction

ratio(%)

Black-Oil

Model

40 102 70

20 61 82

10 37 89

5 22 94

Coalbed

Methane

Model

40 157 90

20 91 94

10 53 96

5 30 98
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PSO Parameter Value

Particle size 20

Inertia Weight 0.3

Cognition Component 1.5

Social Component 2.5

Number of iterations 79
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