revor D. Collins

CTal Tot al Tot al Mean Mean AL- ACE- OROR T.D.Collins@open.ac.uk

+44 1908 655731

Comparison of Searc h Space Visualization T ec hniques

23.30307 = 19.0301 = 18.6247

0.395854 = 0.297345 = 0.291011 mapping ar ch sp ac e es Pr o c e e dings of the IEEE International Confere on Evolutionary Computation ICEC’98 T r ans-on Computers Map erage of ten runs 0.395854 h Space Matrix

Normal Pro j. 0.297345

Circular Pro j. 0.291011

Cartesian Fisheye 0.405733

Polar Fisheye Dist. 0.344799 of Educational T echnology

Op en University

, Milton Keynes, UK order to understand a GA’s search b ehavior, the must examine the solutions considered at the level the genotypic search space rather than the pheypic ev aluation space. The characteristics of two techniques used to pro duce search space viare describ ed here: “Sammon mapping”

“search space matrices.”

an iterative error-reducing techfor mapping high-dimensional data to fewer diwhilst preserving the Euclidean distances b eween the data p oints [Sammon, 1969].

pro duced by a direct chromosome translametho d based on the use of extensive repartitions

1998]. comparison of the accuracy and flexibility asso ciwith each mapping technique found search space to b e more accurate and more flexible than on mapping. In this case; Sammon’s Euclideanerror measure was used to judge ac-

, and the computational complexity asso ciated each mapping technique was used to rate the flexy of the resulting visualization.

1: Non-uniformity of errors: The error surface, and mean-p oint-error ratings for a on mapping (left), search space matrix mapping and a circular pro jection of a search space mapping (right) of a six bit binary search.

able 1: Mapping Accuracy: 6 bit binary search space.

an attempt to further improve these mapping techthe use of two complementary transforms were investigated; circular pro jection and (cartesian p olar) fisheye distortion. F or b oth mapping techcircular pro jection improv es the accuracy of the whilst fisheye distortions worsen the accuracy

Figure 1 and T able 1).

1998] Collins, T. (1998). Understanding evocomputing : A hands on approach. In pages on, 1969] Sammon, J. (1969). A nonlinear for data structure analysis.

C-18(5):401–408.