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Quantitative structure—property relationship studies of thermal conductivity for linear

alkanes using artificial neural network
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1- Fourier’s law
2- Condenser
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1- Heat flux meter techniques

2- Flash technique

3- Transient plane-source method
4- Transient hotwire method

5- Boulder, Lisbon, and London
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1- Quantitative structure- property relationship
2- Ordinary Least Squares

3- Principal Component Regression

4- Principle Component Analysis
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1- Multiple Linear Regression
2- Partial Least Squares

3- Artificial Neural Networks
4- Support Vector Machines
5- Genetic Algorithm
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- Topological descriptors

- Geometrical descriptors

- Electronic descriptors

- Physicochemical descriptors

- Hybrid descriptors

- Fragment descriptors

- Substructure descriptors

- Environmental descriptors

- Molecular connectivity indexes
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1- kier

2- Kappa index

3- Topological indexes
4- Randic

5- Kier and Hall
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- Wiener number
- Hosoya index

- Balaban index
- Schultz index

- Harary number
- ab Initio
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1- Highest Occupied Molecular Orbital
2- Lowest Unoccupied Molecular Orbital
3- Charge Partial Surface Area

4- Hansch constant

5- Hammet constant
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1- Statistical Package for the Social Science
2- Matrix Laboratory

3- Train set

4- Validation set

5- Test set
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3- Backward method
4- Stepwise method
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- Evolutionary Algorithm

- Heuristic

- Simulated annealing

- Tabu search

- Immune Algorithm

- Ant colony search algorithm
- Particle swarm optimization
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2- Mutation
3- Cross- over
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1- Binary genetic algorithm
2- Fitness function
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2- Average fitness
3- Best fit so far

Y4



Slp Ul oY plpls wsS oo Jos OYlaix] sl o (S5 min oK) S cs’L""] 3

g &8ly ol 0,90 lgm e g 050 H,ST Dlads 4 0,55 aline G >
o sl gl a (BP) T (Ll aslyy asile )5 455 e slais, 5 >y
QS oo Jie oz s 4 55 1y beally o Faraoll 5l (B o Jud 5o ;8 g cpally
G2l o Joe pl 0pF o0 JSO pgiseg S n el wluly w2 an glades g
s 7 2,550 (35 95 2l Sy Loles a5 9 g 5501 5 Cpalad 21381 5 ¥ Lot

LYY YY) 05 0 00ls Gous oo digy

Jowo el —F-Y-Y
Joe @8lg 50 098 oo plil (g5l oo waliBee kel sla by, 5l soliiwl b al> o ool jo
(& Kipog) Joiws lopiie 5 aisly st (o salal) Sbe o5 Col L34, gdolee Sy
ol |y alanly pitie ladle (g5 oo e )0 00l Oy Jiie (sl ptie polile (piils Lol o
plnl b e b g b Ojpo g0 4 il e wpols -l oS sabal; Sllhas 3 88
galaly Sl e g b Sacogs G gabl, Al 28,5 Ll o b as Joe j0 05l o
Lily) b g wamai )] gl gl oz slaae &5 Gilej 0,5 o0 Djg0 (g5l e ol (Sl
2 09hee ol (e S Gl el atBls Sezg aly piie 9 b Karosi S e
o5 4ol (Ll 0ol 5o 05 g0 aliinl (55lus e S (ghan cuas glaaSl il el ol
aelol 5o 1 canl o oslital (a2 g, 4 Siledde lp (Ssrae (ras 54D S,

Wl m.aslp o9 59, ol é?‘) & paitre

1- Evolutionary Programming
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1- Cross Validation

2- Leave One Out

3- Leave Group Out

4- Leave Multiple Out
5- Y- randomization test
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1 Central Nervous System
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1- Neuron
2- Dendrite
3- Axon
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1- Synapse

2- Neurotransmitter
3- Presynaptic

4- Postsynaptic

5- William James

6- Walter Pitts

7- Warren McCulloch
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- Donald hebb

- Hebbian rule

- Frank Rosenblatt

- Rumel Hart

- Artificial Neuron

- Processing Element
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2- Insupervised learning
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9-Adaptive neuron-fuzzy inference system
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Abstract

The main aim of the present work is to development of a quantitative structure-property
relationship (QSPR) method using an artificial neural network for prediction of thermal
conductivity of n-alkanes over a wide range of temperature and pressure. Improved
model for predicting this property were generated using three different methods for
descriptor selection: stepwise multiple linear regression (MLR), combined data splitting-
feature selection (CDFS) strategy and genetic (GA) algorithm. Then, the selected
descriptors using each of these methods were used as input nodes for generating three-
layer network.

The data set was divided into three data sets using principle component method: training
(798point), validation (201point) and test set (216point).

After training and optimization of the ANNs parameters (weights and biases) and
architecture, the performance of the optimized models was evaluated by the test set. The
obtained mean square error (MSE) for test set using MLR-ANN, CDFS-ANN and GA-
ANN were 1.1757, 1.0411 and 1.1079, respectively. The obtained results showed that all
three methods produce excellent nonlinear models, but the model obtained by the CDFS-
ANN is somewhat better.

Keywords: quantitative structure —property relationship (QSPR), artificial neural network
(ANN), thermal conductivity (1), multiple linear regression (MLR), combined data splitting-
feature selection (CDFS), genetic algorithm (GA)
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