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Optimization of Hierarchical Menus by Genetic Algorithm
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Hierarchical menus are now ubiquitous. The performance of the menu depends on many factors: structure, layout, colors
and so on. There has been extensive research on novel menus, but there has been little work on improving the performance
by optimizing the menu’s structure. This paper proposes an algorithm based on the genetic algorithm (GA) for optimizing the
performance of menus. The algorithm aims to minimize the average selection time of menu items by considering movement and
decision time. We show results on a static hierarchical menu of a cellular phone where a small screen and limited input device

are assumed.
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Mail2 Mail3 Web2 Web3
Case Tove | () | P° P9 | Tove | (%) | P° P9 | Tove | (%) | P° P9 | Tove | (%) | P° P?
Orig. Menu | 3186 | 0.0 | 399 793 | 3123 | 00| 399 | 793 | 3518 | 00| 399 | 793 | 3631| 0.0| 399| 793
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W =9 1888 | 43.3 | 352 | 297 | 1839 | 44.8 | 358 | 302 | 2017 | 39.4 | 354 | 295| 2046 | 386 | 349 295
W =6 2154 | 35.3 | 232 183 | 2122 | 36.3 | 232 175 | 2291 | 31.2 | 229 180 | 2310 | 30.7 | 229 178
[Beck 06] Beck, J., Han, S. H., and Park, J.: Presenting a Sub-
menu Window for Menu Search on a Cellular Phone, 1JHCI,
040000000000000000. \ol. 20, No. 3, pp. 233245 (2006)
coefficients Tave(Ms) Imp.(%)
a? b | at? b ave min ave  max [Cockburn 07] Cockburn, A., Gutwin, C., and Greenberg, S.: A
50 170 50 180 | 1535 1501 | 415 428 predictive model of menu performance, in Proc. of CHI2007,
60 90| 80 120 | 1280 1239 | 39.0 40.9 pp. 627-636 (2007)
60 190 | 60 200 | 1744 1705 | 415 428
6 210 88 ze¢ | oo aom| as aps| BRI L e et et
80 220 | 50 180 | 1824 1793 | 418 428 SIGCHI Bull., Vol. 18, No. 2, pp. 69-71 (1986)
80 220 | 100 250 | 2246 2195 | 415 429
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