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Abstract: Determination of the hierarchical relationship and the objective patterns of sub-classifiers is a primary
problem in the construction of a hierarchical classifier. In this paper, a method focusing on the similarities between
patterns is proposed to generate a hierarchical structure automatically. Firstly, a similarity measurement utilizing the
confusion matrix is advanced to avoid the drawbacks of the traditional measurements, such as high computation
costs and invalidity of preliminary conditions. Then abiding by Fisher’s Principle, a Patterns’ Similarity
Relationship Analyzing Machine (PSRAM), which is integrated with the supervised and unsupervised pattern
recombination methods, is designed to adaptively construct the structure of a hierarchical classifier. Various tests are
testified that the proposed method is effective and practical, and it can prominently improve the performance and
robustness of the hierarchical classifier.
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Table 1 Experimental data list
1

Class
Data sat A B c D E F G H  Total
Scenario 1 | Trainsetl | 552 1181 424 568 459 298 36/ 226 3849
Testsetl | 272 480 154 235 139 78 90 106 1554
Scenario 2 | Trainset2 | 610 1724 591 1227 61L 498 342 284 5887
Testset2 | 150 476 361 527 216 186 102 94 2112
3.2
3.21 1
1, BP (3] D,
CM, 2. L2 , ™y, 3
Table 2 Confusion matrix CM in scenario 1 (x10~%) Table 3 The SMM TMyy
2 1 CM (x107%) 3 TMy
A B C D E F G H A B C D E F G H
A | 842 127 1087 145 54 0 91 72 A | 0 08117 0.746" 0.858 0.838 0031 0934 0.834
B | 457 815 500 745 127 0 25 0 B| O 0 0806° 0799° 0.816° 0.918 0.925 0.841
C | 920 71 833 401 71 71 47 94 cl|lo 0 0 0.829° 0.846 0.922 0.931 0.827°
D | 158 405 370 879 141 106 18 18 D0 0 0 0 0.861 0938 00953 0.834
E | 440 503 126 189 855 0 126 63 E|l0 o0 0 0 0 0935 0936 0.860
F 0 0 0O 48 0 98 95 0 Flo o 0 0 0 0  1.000 0.932
G 0 0 0 0 0 0 1000 O clo o 0 0 0 0 0  0.940
H | 385 0 38 769 0 0 0 846 H|o o0 0 0 0 0 0 0
, , Bl a =0.8000,
=0.8300. 3 a . B
1,( A, C ,0.746),( B, D ,0.799) ,
G, ={AC} G,={B,D}.
2, {A D}.{E.G}
3 .
4,( B, C ,0.806),( A, B,0.811),( B, E,0.816),( C, H ,0.827),(
c, D ,0.829) , G, G,
41, H G,, E G,. 42, B A,C ,
D , D A , Gi; G G,
., PSRAM [G,,G,, E,F,G HI] E,F,G,H
G;, G, , , G,.
’ 1 P1 8 3 , |
[ A, cl] n [ B, D] 1 [ E, F, G, H1. 3(a)
P,R, P1, 1 3 ,
1 3 BP
) 3 4
, 3
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Fig.3 Adaptive combination schemes for various scenarios
3
Table 4 Correct recognition rates by hierarchical classifiers with different schemes in scenario 1
4 1
Class Correct recognition rates (%)
Scheme Py (tonnage) Scheme Py (usage) Scheme P1 (similarity)
A 80 82 90
B 78 81 89
o] 82 80 89
D 83 78 91
E 83 86 97
F 98 94 97
G 98 93 99
H 98 90 97
4 , P1 , F H P , 6
, 10%, ABE . , 2
3.2.2 2
2, PZ, 3(b)
PR, P2 , BP ,
3, 2 ] 5.
Table 5 Correct recognition rates by hierarchical classifiers with different schemes in scenario 2
5 2
Class Correct recognition rates (%)
Scheme P+ (tonnage) Scheme Py, (usage) Scheme P2 (similarity) (%)
A 80 81 87
B 82 76 80
c 81 80 83
D 80 76 95
E 81 82 97
F 97 85 98
G 96 87 98
H 96 87 98
3 5 (1) 2 P2 1 P1
, , :(2) P2
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