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Abstract Hierarchical menus are widely used as a standard user interface in modern applications that use GUIs. The per-

formance of the menu depends on many factors: structure, layout, colors and so on. This paper proposes 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 the user’s pointer movement and search/decision time. We will show the results on a static

hierarchical menu of a cellular phone as an example where a small screen and limited input device are assumed. We will show

the effectiveness of the algorithm by using wide variety of the usage patterns.
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Fig.1 Tree structure of a hierarchical menu.
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Fig.2 Mapping from permutation to a tree structure.
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left: before local search right: after local search
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Fig.3 Local search.
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Fig.4 Key layout of the target cellular phone.
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Table I Improvements in average selection time.
Case Tave(ms) | Imp(%) | P* P9I
Original Menu 3331 0039 | 793
Local Move 2812 15.0 | 399 | 793
Case 1 2035 38.9 | 675 | 1261
Case2 (W =12) 1979 40.6 | 485 | 862
Case2 (W =9) 1948 41.5 | 351 | 301
Case 2 (W = 6k) 2233 33.0 228 | 177

02 0000000
Table 2  Effect of weights.
o] B[ Tavems) [ %) | P | P
0] 0 1823 | 45.3 | 523 | 462
501 1918 | 42.4 | 358 | 283
10| 1 1948 | 41.5 | 351 | 301
20| 1 2013 | 39.6 | 347 | 305
40| 1 2072 | 37.8 | 345 | 320
20| 5 2020 | 39.4 | 348 | 274
20| 10 2005 | 39.8 | 354 | 260
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