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Dalam Kontek Pengembangan 

Artificial Salmon Tracking Algorithm (ASTA) 



Ice Breaking 



Johari Window 



Fenomena Alam 







Fenomena 

Behavior 

Proses 

Fenomena adalah hal yang luar biasa dalam kehidupan di 

dunia dan dapat terjadi dengan tidak terduga dan tampak 

mustahil dalam pandangan manusia 



Strategi Memahami Fenomena 



Pergeseran Teknologi 

Sistem 

Otonom 



1940

an 

Periode komputer berkembang pesat 

1948 Turing memperkenalkan istilah “genetical or 

evolutionary search”  

1962 >> Bremermann melakukan eksperimen tentang 

“optimisasi melalui evolusi dan kombinasi ulang 

(optimization through evolution and 

recombination)”  

>> Fogel, Owens, dan Walsh 

memperkenalkan Evolutionary Programming 

>> Holland (juga di Amerika) menyebut metodenya 

sebagai Genetic Algorithm.  

>> Jerman, Rechenberg dan Schwefel menemukan 

metode Evolution Strategies.  

1990

an 

>> Evolutionary Computing 

>> Genetic Programming 

>> Evolutionary Algorithm 

Perkembangan komputasi 



Adopsi Fenomena 

 Classical approaches are replaced by many types of 

intelligent computations which are subjected to mimic an 

entity movement or a natural mechanism.  

 In principles, computational intelligence combines 

elements of learning, adaptation, evolution and fuzzy 

linguistic.  

 Genetic Algorithm >>> Genetic 

mechanism 

 Ant Colony Algorithm >>> Ant behaviour 

 School Fish Algorithm >>> Fish 

behaviour 

 Harvest Season Artificial Bee Colony 

Algorithm >>> Bee behaviour and Flower 

mechanism 

 Etc. 



Process & Behavior 

This life cycle: 

1. Presented for the baby salmon becomes an adult 

salmon  

2. Living in freshwater and migrates to the ocean 



Predators: 

Large fish, Ducks, Raccoons, Minks, Otters, 

Birds, Seals, Sea lions, Orcas, and sharks. 

Migrating movement: 

1. Downstream 

2. Upstream 



Adopting Inspiration 

Process approach 



Behavior approach 



Intelligent Learning Development 



• The exploring step is 

used to search out a mouth 

river for guiding the 

desired possibility 

selection.  

• The surviving step is 

used to find out the 

returning destination to 

track the desired solution 

at all various branches.  

Computing Structure 

ASTA is presented in terms of 

salmon number, surviving factor, 

mouth river, tracking round, 

migrating period.  

To problem 

statement 

From data 

input 



Promosi ASTA 

On site 

Online 

Visiting 

Keynote 
Speakers 

Journals 

Conferences 



Aplikasi ASTA 

On site 

Online 

Visiting 

Keynote 
Speakers 

Journals 

Conferences 



Application to the Unit Commitment 

Constrained:  

10% of the loss limit; 0.5 of the 

weighting factor; and 0.85 kg/h 

of the emission standard; 5% of 

voltage violations; 95% of the 

power transfer capability; and 

banded on upper and lower 

power limits.  

 

ASTA: 

100 of Salmon number; 0.25 of a 

Surviving factor; 100 of Mouth 

river; 100 of Tracking round; 1 of 

the Migrating period; and 50 of 

Solution population.  
IEEE-30 bus system model 



Subject 
Power 

(MW) 

Fuel Cost 

($/MW) 

Emission Cost 

($/kg) 

Emission 

(kg/MW) 

G1 132.55 330.99 504.31 231.10 

G2 41.48 89.41 119.80 40.51 

G3 37.8 80.96 108.86 37.21 

G4 25.87 54.25 75.87 28.83 

G5 31.63 67.01 91.33 32.43 

G6 37.13 79.43 106.91 36.64 

Total 306.46 702.05 1,007.09 406.72 

Optimal results 

Economic value:  

Operating cost: 1,709.13 $  

Fuel cost: 702.05 $ 

Emission cost: 1,007.09 o$ 

Emission: 406.72 kg.  

Totally production: 306.46 MW 

Load demand: 2803.40 MW 

Loss: 23.06 MW or 8% 
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Power 
production 

Technic
al 

factors  

Consum
er 

behavior  

Power 
producer 

Power 
demand  

Power 
market 

Others 

Demand 
forecasting  

Power 
provider 

Economic 
dispatch 

Unit 
commitmen

t 

Optimal 
production  

Application to the Emission Optimization 



Economic 

Dispatch 

Emission 

Dispatch 

Environment

al 

Requirement 

Technical 

Constraints 

Unit 

Commit

ment 

Computati

on 

Operating 

Condition 

Algorithm 
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Iteration 

Convergence: 17 iterations  

Convergence: Time: 5.2 s  

Total:  519.5 s 







Application to the Optimal Power Wheeling 

Enterprise 

rates 

Transmission charges 

Energy price 



Operation: 

The least cost strategy (LCS) 

The optimal power transaction (OPT) 

The export-import (EXIM) power 

Technical Constrain & Requirement (TCR) 

Optimization: 

The economic dispatch (ED) 

The emission dispatch (EmD) 

The single economic problem (SEP) 

Artificial Salmon Tracking Algorithm (ASTA) 

(SEP) 

(EmD) 

(ED) 

(TCR) 

(ASTA) 
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Route 

Bus Power 

Route 

Bus Power 

Fr To MW 

MVa

r Fr To MW 

MVa

r 

1 2 21.62 11.62 17 13 24.31 6.87 

2 3 0.07 1.08 19 11 2.56 3.17 

4 1 36.84 22.05 19 20 16.91 6.22 

4 5 2.48 1.45 21 22 16.07 7.87 

6 3 32.47 12.26 22 16 15.51 8.35 

7 8 2.42 2.08 23 17 20.61 5.95 

9 4 9.56 7.51 23 24 0.00 0.00 

10 4 17.19 11.52 25 10 11.33 7.81 

10 5 2.48 1.46 25 9 3.37 5.91 

10 11 2.56 3.17 25 26 8.46 2.96 

12 6 0.00 0.00 26 16 31.94 11.42 

13 8 35.51 14.38 26 20 16.92 6.22 

14 12 0.00 0.00 26 22 14.09 5.02 

14 15 3.05 0.94 26 27 9.72 3.27 

15 16 5.15 1.56 26 28 7.01 1.67 

16 7 104.02 43.94 27 28 0.73 -2.52 

16 8 63.09 25.50 28 29 5.55 -1.55 

16 12 15.17 4.69 29 23 17.41 4.35 

17 18 3.70 0.90 29 30 10.58 1.90 

 POWER WHEELING TRANSACTIONS 

Route Bus Curre

nt 

(A) 

Route Bus Curre

nt 

(A) 

No 

Fr To 

No 

Fr To 

1 1 2 94.49 20 17 13 97.26 

2 2 3 4.15 21 19 11 15.69 

3 4 1 165.30 22 19 20 69.40 

4 4 5 11.07 23 21 22 68.88 

5 6 3 133.60 24 22 16 67.80 

6 7 8 12.28 25 23 17 82.63 

7 9 4 46.83 26 23 24 0.00 

8 10 4 79.72 27 25 10 53.00 

9 10 5 11.09 28 25 9 26.20 

10 10 11 15.69 29 25 26 34.52 

11 12 6 0.02 30 26 16 130.50 

12 13 8 147.50 31 26 20 69.40 

13 14 12 0.00 32 26 22 57.57 

14 14 15 12.28 33 26 27 39.50 

15 15 16 20.72 34 26 28 27.76 

16 16 7 434.60 35 27 28 10.11 

17 16 8 261.90 36 28 29 22.19 

18 16 12 61.10 37 29 23 69.14 

19 17 18 14.65 38 29 30 41.41 

CURRENT DELIVERY ON TRANSMISSION LINES 



Thanks…… 


