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Parallelization of Locally linear Support Vector Machine
Using Randomized Algorithm

Abstract: Linear SVMs can be efficiently trained but they suffer from low classification accuracy on non-
linearly separable data. Kernel SVMs, on the other hand, can obtain high classification accuracy, but are
computationally more expensive to train. Locally Linear SVM is a method that can obtain classification
accuracy as good as kernel SVM without compromising training efficiency. In this paper, we further accel-
erate it by parallelization. However, drop in classification may appear due to parameter difference among
processing nodes. All-to-all communication is the best way to solve this problem. However, it requires higher
communication cost between nodes. To solve this problem, in this paper, we combine the cut-and-stitch al-
gorithm and a randomized algorithm and show that we can obtain classification accuracy as good as normal
Locally Linear SVM with high probability.
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Table 1 Comparison of the performance by shifting the number of random links
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IHREIE (%) 94.34 | 94.72 | 95.14 | 95.11 | 95.08 | 95.25 | 95.10 | 95.21
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Fig. 4 Transition of classification accuracy
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Table 2 Comparison of other methods

FuE ITBREEE (%) | FHTIRER (s)
LibSVM 98.66 17500
¥ SVM 88.00 1.5
JRFTHIE SVM 98.15 81.7
SRR SVM 95.25 11.0

5.3 BIFEFEEDHE
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SVM £ D b EETH D, HESVM LD b EWIERHEED
EEDBUETH B Z Lot KEDHIIE, JHPT
B SVM It WA B 23 o n s 582, LD e
WZHEETZZETHo, L L, SHERL 25
FTHRIE SVM DFEEELZ, S8 O RFTHIE SVM & D 738
DD HoT w5, Jiud, STk 2] DRFHE SVM
Z IR L 72 SVM D3 BRI, 2z niciifse
Zfioll-oThbrEEISND,

6. ¥hm

[ SVM Icliglfh e 5 v <4 X7 L3 X4
ZRAOT, #irch T —yWiEEOERRE L. £,
TERBE X OMFEFEICLL %52 b 00, Kokt
BT RE Ry FRR A ERTE 2. Lo L, Sk [2] oA
B SVM &R L T, BEP» R DS >Tw5,

SHOMEM E LT, WLz FH v 2w RFTIE SVM
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