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Abstract; In order to improve the efficiency and quality of aerospace software testing , an approach to
cross-company aerospace software defect prediction was proposed , especially for the scarcity of within-
company software and the long cycle of development . Considering the complexity , large scale , and
independent functions of aerospace software , the idea of building a defect prediction model based on
static classification was proposed . In this paper, the transfer learning method was introduced . Using

the nearest neighbor classifier and data gravity model , the distribution characteristics of training data
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were corrected to improve the similarity between training data and target data . In order to improve the

generalization ability of the model to adapt to the diversity of target data , a small amount of target

data was added to the training data for model training . The approach was applied to the test for

aerospace software testing . The results of application show that , compared with existing software

defect prediction methods , the proposed method can effectively improve the recall rate (close to 0.6)

with a low false alarm rate (not higher than 0.3). The overall credibility is effectively enhanced (G-

measure is over 0.6), and the method has high stability and strong generalization ability . This method

can control the test scale in practical projects and improve testing efficiency .
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Fig.1 A method of cross-company aerospace software defect prediction
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Tab.5 Results of validity experiment
IS 2 EiE g NB NN-filtering (k=10) TNB NTW (k=100)

1 TGZ PD 0.2114 0.491 4 0.651 4 0.640 0
PF 0.268 3 0.414 6 0.3415 0.2439

G-measure 0.328 1 0.534 3 0.6550 0.693 2

2 THZ PD 0.240 9 0.328 5 0.562 0 0.547 4
PF 0.269 2 0.538 5 0.480 8 0.288 5

G-measure 0.362 3 0.383 8 0.539 8 0.618 8

3 JBZ, PD 0.117 3 0.549 4 0.648 1 0.623 5
PF 0.1429 0.2857 0.2857 0.357 1

G-measure 0.206 3 0.6211 0.679 6 0.633 0

4 TGR PD 0.041 7 0.145 8 0.354 2 0.562 5
PF 0.095 2 0.047 6 0.142 9 0.333 3

G-measure 0.079 7 0.2529 0.501 2 0.610 2

5 THR PD 0.162 2 0.216 2 0.270 3 0.432 4
PF 0.157 9 0.4211 0.526 3 0.473 7

G-measure 0.272 0 0.314 8 0.344 2 0.474 8

6 JBR PD 0.102 9 0.352 9 0.529 4 0.441 2
PF 0.176 5 0.529 4 0.470 6 0.3529

G-measure 0.183 0 0.403 4 0.529 4 0.524 6

7 TGC PD 0.449 0 0.653 1 0.6327 0.7551
PF 0.300 0 0.100 0 0.100 0 0.300 0

G-measure 0.547 1 0.756 9 0.743 0 0.726 5

8 THC PD 0.136 4 0.272'7 0.181 8 0.409 1
PF 0.000 0 0.200 0 0.200 0 0.200 0

G-measure 0.240 0 0.406 8 0.296 3 0.541 4

9 XYC PD 0.000 0 0.407 4 0.333 3 0.592 6
PF 0.1250 0.1250 0.000 0O 0.000 0

G-measure 0.000 0 0.556 0 0.500 0 0.744 2

10 KZK PD 0.067 4 0.427 0 0.719 1 0.696 6
PF 0.087 0 0.304 3 0.217 4 0.304 3

G-measure 0.1256 0.529 2 0.749 5 0.696 1
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Tab .6  Statistical results
. PD PF G-measure
i Y RAE RME NHEATE BE O RRKE RME REATE O BE RKE RME REATTE
NB 0.1529 0.4490 0.0000 0.0162 0.1622 0.3000 0.0000 0.0089  0.2344 0.5471 0.000 0 0.024 3

NN-filtering
(k=10)

0.3844 0.6531 0.1458 0.023 9

TNB 0.4882 0.7191 0.1818 0.035 2

NTW
(k=100)

0.5700 0.7551 0.4091 0.013 4

0.296 6 0.5385 0.0476 0.0313

0.276 5 0.526 3 0.0000 0.031 2

0.2854 0.4737 0.0000 0.0154

0.4759 0.756 9 0.2529 0.023 0

0.5538 0.7495 0.296 3 0.024 1

0.6263 0.7442 0.474 8 0.008 2
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Tab.7 Results of efficiency experiment

B4 febe A B C D
HXZK T 260 347 288 311
N 692 945 865 825
Bug 45 52 61 63
HXCX T 132 181 140 149
N 248 318 284 273
Bug 15 17 20 24
HXR T 74 83 79 105
N 96 107 121 104
Bug 12 15 15 14
HXJK T 165 221 170 182
N 271 378 320 346
Bug 27 33 35 43
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Tab .8 Results of PTB and PNB
L LA 7 A B C D
HXZK PTB 1.731 1.499 2.118 2.026
PNB 6.503 5.503 7 .052 7 .636
HXCX PTB 1.136 0.939 1.429 1.611
PNB 6.048 5.346 7.042 8.791
HXR PTB 1.622 1.807 1.899 1.333
PNB 12.500 14.019 12.397 13.462
HXJK PTB 1.636 1.493 2.059 2.363
PNB 9.963 8.730 10.938 12.428
SEIE PTB 1.531 1.435 1.876 1.833
PNB 8.754  8.399 9.357 10.579
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