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Intelligent search algorithm for maze robots based on binary search concept
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Abstract: In order to solve the low—efficiency problem caused by maze robot searching invalid area in complex maze, a
binary search method is proposed to solve the maze efficiently based on intelligent maze search algorithm. An
ordered two—dimensional array of maze coordinates is constructed by using the sequential arrangement character-
istics of maze units, and the initial set of boundary elements is set and the search path of the robot is updated to
the boundary set. When the boundary divides the maze into two parts, the target points of the two regions are
searched, and the effective and invalid regions are divided accordingly. The robot will eliminate the invalid area
in the subsequent search, and only carry out intelligent search for the effective area. This process is iterated to
achieve the rapid arrival of the maze target. The binary search method is combined with intelligent algorithm A
and Flood—central algorithm to generate 100 maze maps. The robot and maze are modeled using the robot devel-
opment and research platform (ROS), and the interactive environment is built to test the application of two
groups of algorithms. The test results show that; when the maze search distance is more than 100 grids, 200 grids,
and 300 grids respectively, compared with the use of A algorithm and Flood—central algorithm alone, the search
efficiency combined with binary search method is improved by 26%, 28%, and 41% on average, which proves
that the strategy of combining binary search method with intelligent search algorithm can effectively improve the
search efficiency of robot in complex maze.
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Fig.4 Maze search flow of fusion algorithm
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Tab.2 Comparative experimental data

ki Ax Bk T AR A i Flood—central FETF 42k Flood—central
RN BEDE WRNEs BRI RN BERPE BRNEs R
demol 50.591 3 118 36.568 4 96 demoS1 — — — —
demo2 93.354 0 184 65.426 0 134 demo52 151.871 7 314 111423 1 226
demo3 143713 32 14.092 1 32 demo53 90.648 3 181 37.265 1 79
demo4 63.121 3 169 62.356 5 169 demo54 52.526 9 118 53.057 5 118
demo5 27.481 3 69 27.143 1 69 demo55 55.543 4 118 54.633 3 118
demo6 22518 3 52 20.597 6 46 demo56 40.486 2 90 39.762 6 88
demo?7 85.168 5 171 86.802 0 171 demo57 42.186 6 90 41216 5 88
demo8 95.263 3 199 81.743 4 167 demo58 105.753 1 232 107.744 8 217
demo9 14974 3 33 14.458 5 33 demo59 132.3459 310 64.973 0 140
demo10 100.868 0 231 94.154 9 189 demo60 35.073 2 77 36.483 2 77
demol1 7.356 9 17 73955 17 demo61 — — — —
demo12 40.833 3 84 39.286 1 80 demo62 34.909 0 77 35.460 7 77
demo13 60.969 3 155 60.158 1 155 demo63 49.289 0 117 4225117 107
demol4 15.8393 35 15.290 4 35 demo64 11.2250 23 11.531 6 23
demol5 89.255 8 197 56.169 0 148 demo65 38.263 9 94 39.556 2 94
demo16 66.373 7 158 66.538 9 158 demo66 61.558 4 144 61.677 4 144
demol7 113.841 3 278 92.129 8 202 demo67 39.012 5 94 39.688 3 94
demo18 134 540 0 312 95.129 8 202 demo68 423417 100 43.3379 100
demo19 115.761 3 272 115.690 1 272 demo69 28.461 8 72 28.516 2 72
demo20 98.943 5 202 62.903 2 169 demo70 514411 112 52.816 7 112
demo21 31.7513 70 31.260 6 70 demo71 40.340 0 96 36.930 2 88
demo22 — — — — demo72 68.601 2 161 59.265 9 131
demo23 81.361 6 180 81.803 2 180 demo73 141.650 3 333 62.258 0 157
demo24 101.527 5 236 95.916 8 202 demo74 60.074 5 134 59.928 5 134
demo25 34.380 1 81 34.653 0 81 demo75 114.738 5 253 94.376 7 217
demo26 89.259 3 208 54.289 0 143 demo76 14.794 0 31 14.436 8 31
demo27 73.576 3 191 73.941 7 191 demo77 42.241 4 94 43.157 1 94
demo28 — — — — demo78 41.862 7 94 41.862 7 94
demo29 40.204 3 81 40.158 0 81 demo79 53.429 7 125 48.922 5 119
demo30 42.860 7 90 427327 90 demo80 120.032 2 288 108.006 1 256
demo31 112.155 6 269 104.267 1 216 demo81 22431 6 54 14.558 9 36
demo32 89.420 8 221 89.160 3 221 demo82 25.095 0 66 25.095 0 66
demo33 25214 0 58 25925 8 58 demo83 112.625 9 288 112.625 9 288
demo34 120.199 3 294 83.385 6 189 demo84 75.410 4 198 67.631 8 182
demo35 71911 3 168 71270 5 168 demo85 41.005 0 92 42.062 7 90
demo36 42.631 3 97 42.019 5 97 demo86 94.051 8 184 33.764 9 66
demo37 55.706 3 133 55203 0 133 demo87 67.631 7 163 69.602 1 161
demo38 145.796 8 354 55.197 7 147 demo88 59.276 8 145 56.811 5 145
demo39 126.628 3 315 59.240 2 160 demo89 60.412 0 128 529379 99
demo40 139.671 3 319 113.063 1 275 demo90 98.675 7 200 40.466 6 82
demo41 57.702 6 133 57.029 3 133 demo91 6.325 1 15 6.359 3 15
demo4?2 23.401 3 54 23.905 7 54 demo92 38.388 9 84 38253 0 84
demo43 100.366 3 233 85.160 7 202 demo93 55.898 9 123 57.706 1 123
demod4 71.813 1 178 56.654 0 148 demo94 137.163 5 320 137.163 5 320
demo45 — — — — demo95 41.339 3 86 41.081 5 86
demo46 55.276 8 145 553437 145 demo96 82.454 6 190 82.454 6 190
demo47 77.750 2 192 77.025 7 192 demo97 40.598 4 99 42.891 2 99
demo48 111.561 3 263 102.563 8 249 demo98 43.592 9 101 42.556 5 101
demo49 — — — — demo99 42.932 2 104 42.932 2 104
demo50 83.361 3 194 83.194 2 194 demo100 72.257 3 160 76.066 9 160
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Fig.7 Statistics and effect comparison of search algorithm
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Fig.8 Relationship between search time and walking step size
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Fig.9 Relationship between binary search implementation and
maze complexity
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