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Extending Caffe for Machine Learning of Large Neural Networks
Distributed on GPUs

Oh Jong-soo’ - Lee Dongho™

ABSTRACT

Caffe is a neural net learning software which is widely used in academic researches. The GPU memory capacity is one of the
most important aspects of designing neural net architectures. For example, many object detection systems require to use less than
12GB to fit a single GPU. In this paper, we extended Caffe to allow to use more than 12GB GPU memory. To verify the effectiveness
of the extended software, we executed some training experiments to determine the learning efficiency of the object detection neural

net software using a PC with three GPUs.
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Fig. 1. Distribution Architecture Specification

ol
Qo

BNF 7|04 o}7|¥lA 7]%(<architect-desc>)<
o] A7z el sigEy AAs e Zt7te] il AF
2 olF|dlH e 7]E" AFE GPU ML 3o upg} AHsix
GPUd| e}, GPU s hdet 7lsst] A BE

Asd digk GPU &35 247 71&s8kA] &3 GPU 8ol
vk = A A9 GP U Zarit 71538 etk &9 4t
TZ(<train-distrib>)¥ SSGD HWE Al Al o8] 719
oZIEIHE X YsH HAE B4F FR(<test-distrib>)E
o8 7o) H2E ANA3 R A eI Bcia = e R o
AFH Alz=deo] ¥ —’F—J U% 71 AS oo Fd
/\]ﬁg]iuk o].;]aqué o]&g} =] '%’/]i u =] ’\L%‘Qi
ol gk SSGD 3= 7He skt

3. 4N HE &

oo

Adol= 2702 Nvidia Titan X<} 170¢] GeForce GTX
90 TiE 7k PCE A&ttt AA AF A4 2 &2
E9Jo]= MSCNNI[7]< /‘]'9“0}01‘:} MSCNN- [9]el| A Al et
G 2ol 7129k 26 A AE AR ET A EI ool
o [7]el A Axte Ay 94 7]L 1280x384% 7t o} 2}
1920%576, 2560x768 7|2 F/dS guste] AMEsHSTE A
FolA = 1280x384 7] G4 A AHE AT KITTI dle]
B A Eo|= F8 < AH(training image) 748171 ¢} H|Z~E QA4
(test image) 7518707} UTH10]. BIAE F4ol= H5 do
Bl (validation data)7} §lo] A&l 2 gHatx] bl el A
= [Tl 9 2ol A% volE7E dE £4d d4E o,
JT2ME FH FFo R ARl 3169 E B 2E Fdo=
ALEEFATE KITTI dHlolele AA 9 =o|(height), 7H
(occlusion), 29 (truncation) 5ol W&t &3 A A& E(easy),
M(moderate), H(hard)2| ‘/POILE ATt 3769709 Hl 2~
E JAo xetE 5 AT 5 267667101 E, M, Hel
ube} Zbzk 200770, 787671, 10963715 Hx AA 2 A

[71M = 949 279 &8 F M (deconvolution) A& &
o wpgl oAl A 9] A AP RS AFeth 2 A
AE olF HEEFAS AT 7s-384-2x 2432 o}
g3 9] &8t AHRE 7)sr

o.\?.

#Z(car detection) 23



o)
=l
Fo
[z
O
1ot
Hu
08
il
>

[}
e}
[
N
=
10
ml
njo
4o

ISt Caffe =& 101

Table 1. Test Coverage Change During Training

Iteration B=8 B=16 B=32 Iteration B=8 B=16 B=32 B=16+ B=32+

1K 68.37 7731 75.02 11K 88.72 89.03 88.85 88.75 88.92

2K 78.29 79.42 7891 12K 88.71 89.03 88.81 88.90 88.80

3K 82.04 82.04 80.90 13K 88.82 88.95 88.90 88.89 88.85

4K 81.53 86.78 85.36 14K 88.92 89.02 88.86 8897 88.95

oK 86.63 87.02 86.17 15K 88.85 89.07 88.62 88.92 88.96

6K 86.65 87.61 87.27 16K 89.11 89.27 88.76 88.98 88.96

7K 87.14 88.22 87.60 17K 88.89 89.17 88.71 89.03 89.05

8K 87.10 8791 88.23 18K 89.02 89.13 88.67 89.04 88.93

9K 8793 88.22 88.18 19K 88.88 89.13 88.73 88.99 88.95

10K 87.60 88.56 88.61 20K 88.91 89.10 88.83 88.97 89.13
Aol wjx 7] BE 8 16, 32 Al 7HA 2 Heta 747t 4. 28 % % A
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