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A Method to‘Make‘Multiple Hypotheses‘ with .
High Cumulative Recognition Rate Using SVMs
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This paper describes a method to make multiple hypotheses with high cumulative recogni-
tion rate using SVMs. ‘To make just a single hypothesis by using SVMs, it has been shown
that DAGSVM is very good with réspect to recognition rate, learning time and evaluation
time. However, DAGSVM is not directly applicable to make ‘multiple hypotheses. In this
paper, we propose a method of DAGSVM and Max-Win algorithm. We also provide the
experimental results to show that the cumulative recognition rate of our method is as good:
as the Max-Win algorithm, and that the execution time is almost as fast as DAGSVM.
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Table 1 Recognition results. )
- . REEMRE. itEE
TN A T 1 2 3 4 5 | DE
%% | 97.43 | 99.02 | 99.36 | 99.57 | 99.68 |
lover e FAF | 9347 | 9737 | 98.43 | 9889 | 99.18 | 072
Max-Win ¥ 1.98.73 | 99.84 | 99.93 | 99.93 |.99.96
FAILY XL FAF | 94.3 | 98.58 | 99.27 | 99.5 | 99.63 | /0
DAGSVM FE | 98.74 - - - —~
JEITAHP (original) S AL | 94.05 | - - — | - 1.0
JIA: T4 DAGSVM | %7 | 98.74 | 99.71 | 99.77 | 99.8 | 99.81 |
HBF— ¥ . 42,838 (hybl, Max-Win %L) | FAF | 9405 | 97.28 | 97.08 | 984 | o862 . -°
FANF—% : 42,828 DAGSVM ¥% | 98.73 | 99.77 | 99.82 | 99.83 | 09.83 |
R (hybl, |T| = 10) FAL | 94.17 98.3 98.01 | 99.00 | 99.17 | 162
DAGSVM ¥ | 98.74 | 99.74 | 99.84 | 99.86 | 99.87 »
(hyb2, Max-Win %L) | #XF | 94.05 | 97.02 | 98.66 | 99.02 | 99.10 | 2°
DAGSVM ¥ | 9872 | 99.85 | 99.94 | 99.95 | 99.96
(hyb2, 0 = 0.01, Ny =2) | 7AF | 94.21 | 98.61 | 99.26 | 99.49 | 99.59 | 2
FH 97.99 | 99.19 | 99:58 | 99.75 | 99.85
1vr 7AL | 97.43 | 99.1 | 99.61 | 99.83 | 99.92 | 07
Max-Win =% | 98.81 | 99.65 | 99.82 | 99.88 | 99.91
FATY LA AT | 97.16 | 99.03 | 99.62 | 99.74 | 9983 | °>°
MNIST  DAGSVM ZZ | 98.81 - - - -
75 A: 10 (original) | 7 AL | 97.11 - - - | - 1.0
FH7—% 1 60,000 DAGSVM #H 98.81 | 99.13 | 99.37 99.6 99.73 :
FAFF—% : 10,000 | (hybl, Max-Win#%Ll) | 7AF | 97.11 | 97.79 | 98.32 | 9891 | 99.25 | O
DAGSVM ¥% | 98.81 | 9953 | 99.72 | 99.83 | 99.88 | -
(hyb2, Max-Win L) | 7 AF | 07.11 | 98.73 | 99.36 | 99.67 | 99.83 | 2°
DAGSVM Z® | 98.81 | 99.64 | 99.81 | 99.86 | 99.92 :
(hyb2, 6 = 0.01, Ng =3) | 7AF | 97.16 | 99.04 | 99.62 | 99.68 | 99.85 | 2=
CEB | 9963 | 9998 | 99.99 | 100 . 100
1ovor Fak | 7127 | 9001 | 946 | 9541 | 9611 | 26
Max-Win ¥% | 9963 | 100 | 100 | -100 100 |
FUTY XL A% | 72.75 | 95.84 | 99.28 | 99.88 | 99.99 | °°
USFS DAGSVM FH® | 99.63 - - - -
VIR T (original) 7 A b 72.59 - - T - 1.0
EWF— .. 11,340 “DAGSVM Z# | 99.63 | 99.9 | 99.96 | 99.96 | 100
7 k57— 565,892 | (hybl, Max-WinzL) | FAF | 72.59 | 96.08 | 97.29 | 99.65 | 99.86 | 0 ..
T DAGSVM ¥% | 99.63 | 99.98 | 100 100 100 .|
(hyb2, Max-Win L) | FXF | 72.50 | 04.86 | 98.56 | 99.36 | 99.69 | >
' DAGSVM - FE | 99.63 | 99.94 | 99.97 | 99.97 | 100 .[.- .
(hyb2, § = 0.01, Ny =1) | X1 | 72.75 | 95.08 | 9823 | 99.7 | 99.01 | >©
. A, S% S=8.U{c} £55. : M7 —% & L THWwW, MNIST (Modified National
(4) T. % 22HiCTHNRIEBEI T ADEGLET 5. Institute of Standards and Technology) (X NIST’s
M=|S| £¥5.. STl Max-Win 7 VT Special Database 1 B LU 3 »HIER SN FTESE
U Xnx@EAL, M EORHEIRET 5. BFro7T—5 X—ATHA. USFS (& University of
(5) K>M O%E, KRy (K- M) BORHE California Irvine 2323F L Tv»% UCI Repository of
£T.— S *TTICHRETA. Machine Learning Database @1 1 2 Td 1) FHik
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