
Harmony Search Algorithm and its Controversy 

 

Recently some pages in Wikipedia were messed up with the controversy. Some 

researchers claimed that metaphor-inspired metaheuristics hide their lack of 

novelty behind an elaborate metaphor. Because Harmony Search (HS) appears 

major target of this controversy, I’d like to say something as an inventor of the 

algorithm. 

  

At first, Wayland (2010) claimed that HS is a special case of ES. Then, Sorensen 

(2015) wrote the paper based on Wayland (2010), and the policy of Journal of 

Heuristics was written based on Sorensen (2015). So, Wayland (2010) is really 

critical paper in this issue. 

  

Originally Wayland (2010) claimed three major things: 

1. HS is the special case of ES. 

2. The performance of HS is not good. 

3. HS is popular only because of metaphor. 

  

For Statement 1, while Wayland (2010) claimed that HS is the special case of ES, 

Saka et al. (2016) and Geem (2010) already rigorously analyzed why HS is not the 

special case of ES. Actually, Wayland (2010) re-structured ES by adding two 

artificial parameters that are not existed in original ES. Then, he claimed HS is the 

special case of ES. If so, we can make HS also the special case of GA or SA. 

  

For Statement 2, Wayland (2010) claimed that HS has been applied only to small 

size problems and the most extreme case has 27 variables. Is this true? Actually 

HS has been applied to large-scale real-world problems with 454 discrete 

variables and 441 binary variables at that time. However, Wayland (2010) did not 

mention these large-scale applications. 

  

More interestingly, the list of references in Wayland (2010) already included those 

large-scale references as follows: 

http://gdisk.gachon.ac.kr:8081/api.link/3d_baL4NGabJReIK.pdf
https://dx.doi.org/10.1111%2Fitor.12001
https://dx.doi.org/10.1111%2Fitor.12001
http://www.springer.com/cda/content/document/cda_downloaddocument/Journal+of+Heuristic+Policies+on+Heuristic+Search.pdf?SGWID=0-0-45-1483502-p35487524
http://www.springer.com/cda/content/document/cda_downloaddocument/Journal+of+Heuristic+Policies+on+Heuristic+Search.pdf?SGWID=0-0-45-1483502-p35487524
http://dx.doi.org/10.1016/j.swevo.2016.01.005
http://gdisk.gachon.ac.kr:8081/api.link/3d_baL4NGKbGR-MK.pdf
http://gdisk.gachon.ac.kr:8081/api.link/3d_baL4NGabJReIK.pdf


  

[Geem, 2007b] Geem, Z. (2007b). Harmony search algorithm for the 

optimal design of largescale water distribution network. In Proceedings of 

the 7th International IWA Symposium on Systems Analysis and Integrated 

Assessment in Water Management (Watermatex 2007), IWA, Washington 

DC, USA (2007b)(CD-ROM). (454 discrete variables) 

 

[Geem and Williams, 2007] Geem, Z. and Williams, J. (2007). Harmony 

search and ecological optimization. International Journal of Energy and 

Environment, 1:150-154. (441 binary variables) 

 

For Statement 3, metaphor is very natural (not tabu word) because metaphor 

started from the beginning of evolutionary algorithms (chromosome vs solution 

vector). But, I believe a good metaphor with bad performance cannot survive in 

the long run. Like biological evolution, computational evolution also follows the 

rule "the survival of the fittest", especially in "evolutionary" algorithms. And, the 

fitness function of this survival is the performance of each algorithm in various 

fields, not opinions of some researchers. 

  

More recently Wayland (2015) claimed that HS cannot solve Sudoku which was 

solved in Geem (2007). Is HS really not able to solve Sudoku? According to an old 

saying “seeing is believing”, just download Excel file, then click the [Solve] button, 

and peruse the HS code. 

  

With respect to theoretical novelty, HS has its own human-experience-based 

stochastic derivative (Geem, 2008). While traditional differential-calculus-based 

derivative gives gradient information at certain variable value, the human-

experience-based derivative gives suitability information at certain variable value. 

If certain value has higher suitability, it will be chosen more frequently. 

  

Actually my major interest is not just algorithm itself but its engineering 

application. One of my applications is water distribution network design. This 
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optimal design can be made by combining HS and hydraulic simulator developed 

by US EPA. In Geem (2009), HS obtained good solutions when applied to bench-

mark problems with different sizes (# of variables = 8, 34, and 454). 

 

For the network with 8 variables, HS found the solution faster than other 

algorithms such as genetic algorithm (GA), simulated annealing (SA), SFLA, cross 

entropy (CE), and scatter search (SS) in terms of function evaluations (Table 1). 

  

For the network with 34 variables, HS found better cost solution than GA and 

ACO, and faster solution than CE and SS (Table 3). 

  

For the more complex network with 454 variables (actually total enumeration 

number of the problem is 10454 which is greater than "Google" which means 

10100), HS found better solution than GA, SA and tabu search (TS) with the same 

function evaluations and same hydraulic coefficients (Table 5). 

  

If anyone wants to test it, just click this link. I made software for network design 

using HS. When I shared the software in research community, an engineer from 

South America sent me a thank-you email by saying that he really used my 

software to design his city's network. I think this is really happy moment as an 

algorithm developer. 

  

Finally, I hope our algorithm community to become more harmonized and 

happier place also. 

 

Sept. 4, 2016 

 

Zong Woo Geem (zwgeem@gmail.com) 

 

P.S. Because of copyright issue, I provided only links for some papers. If you want 

to read full papers, please let me know. 
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