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Design and implementation of improved genetic algorithm for automatic test paper generation
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Abstract: The traditional genetic algorithm which is suitable for the automatic test paper generation of large test bank is
implemented in parallel and achieves global optimization. However, the tradition approach is complex and time consuming. An
improved genetic algorithm was proposed in the paper. Since individual papers always satisfied the requirement of question types
and knowledge point distribution, the unit could be joint sub-encoding based on question types and knowledge points.
Consequently, the optimization process was simplified. The adaptive function was used for crossover operator and mutation
operator. The elitist strategy was adopted to produce the next generation of individuals. Experiment results show that the
convergence speed of the proposed algorithm is accelerated, and that the stability of the proposed algorithm is enhanced. The
proposed method is successfully applied for automatic test paper generation of various courses in medical universities, with high
application value.
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Tab.1 Question type and knowledge point distribution
Knowledge point Altype Bltype Xtype  Total
Hepatobiliary surgery 200 102 70 372
Orthopedics 220 105 71 396
Anesthesiology 220 88 80 388
Urology surgery 232 160 92 484
General surgery 192 102 76 370
Total 1064 557 389 2010
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Tab.2 Requirement of test paper generation

Knowledge point Altype Bltype Xtype Total
Hepatobiliary surgery 10 6 4 20
Orthopedics 10 6 4 20
Anesthesiology 10 6 4 20
Urology surgery 10 6 4 20
General surgery 10 6 4 20
Total 50 30 20 100
Each question score 1 point I point 1point 100 point
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Tab.3 Comparison of experiment results of test paper generation (n=20)

. Fitness Iteration Average
Algorithm . .
value times time/s
Random method 50.22 200 7.5
Standard genetic algorithm 68.35 151 68.4
Improved genetic algorithm
P & & 69.17 108 29.8

proposed in the paper
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