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Abstract: The maxout units have the problem of not delivering non-max features, resulting in the insufficient of pooling
operation over a subspace that is composed of several linear feature mappings, when they are applied in deep convolu-
tional neural networks. The mixed maxout (mixout) units were proposed to deal with this constrain. Firstly, the exponen-
tial probability of the feature mappings getting from different linear transformations was computed. Then, the averaging
of a subspace of different feature mappings by the exponential probability was computed. Finally, the output was ran-
domly sampled from the max feature and the mean value by the Bernoulli distribution, leading to the better utilizing of

model averaging ability of dropout. The simple models and network in network models was built to evaluate the perfor-
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mance of mixout units. The results show that mixout units based models have better performance.
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BRI 500018 555, 5%5. 3x3, BRUNAIAR
REE RN ARL A EAR R, O A= 4508 0,
st setgz2n 2, sz 1; &4 M-NIN

X544 2 | MMLP, 3 > M-NIN X148 1
JZ MMLP & I¥] mixout FIGE HW &N 160,

192, 192, %52 2 MMLP %45 1f] mixout HeH ik
HH 96, 160, 192, T mixout It %S AH [F %
NWAFRFEREAE, SO RS 11, A
mixout $ICHEH T 5 MRFIEEIG, #OL 777 [ 4EE
h 5, s gz, WagEA 1; 3> M-NIN
X P Ay 3 2L, Al Al K
ik Pk, A RSF 20000k 3x3. 3x3. 88,
AR 2B 02 (R —AMREAE S, W2 R 4 5K
H0, HAITEGEN 2, WHBEESHE N 2.
2. 15 BN B R AR dropout 772 TR
BUESE, ERMERN 0.5; B R — 2N T2k
(1) softmax Jz, X/ %#i4E CIFAR-10. CIFAR-100

WA B B2 mixout BAE ZE
I H—4k  PpIeAbEE A

LB B

AL Q‘ifi)% i

mixout JEHAE ZFZE  mixout

itk

VE I = STv = A

Z A B LR B

M-NIN[X 5t

M-NIN [X $t

M-NIN [X Bt

softmax )z

B 8 M-NIN B 454
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<112 - ST =S 38 4
#1 M-NIN 22 S HHGE
M-NIN [ £ &k kg =374 mixout #.ICHL BRF T (A L g E WG =
BRE 192 5x5 0 2 1
MMLP -1 160 1x1 5 0 1
M-NIN [X e 1
MMLP-2 96 1x1 5 0 1
Witk 2 KAk 3x3 0 2 2
HRE 192 5x5 0 2 1
MMLP -1 192 1x1 5 0 1
M-NIN [X 3t 2
MMLP -2 192 1x1 5 0 1
Witk 2 KAk 3x3 0 2 2
GRZ 192 3x3 0 2 1
MMLP -1 192 1x1 5 0 1
M-NIN X 5t 3
MMLP -2 160 1x1 5 0 1
Wik )Z Ttk 8x8 0 2 1
softmax Jz 4324 10/100

5 SVHN, Zrule &0 38404 10, 100, 10,

FF maxout H.7C. probout HLIG[H] NIN 4% 5
M-NIN W Z8 AL, 4 PRAE SEIG R A, eI 2
T maxout ¥.705 probout HLITGH) NIN W&, Jk
M-NIN #7857 ] mixout IG5 751 55 # 4 maxout H
JG. probout H.7G, HABSEIRFFALL . M-NIN #i
RBHNE S % T LiHk[3,10,17,22]. 3T ReLU.
LReLU. PReLU [¥J NIN #M S 4% H 5% 7 30k
[17,23~25], FERRHE A SCHARSL AT T 100
423 Kok

S0 5 IR SCHR[10] R 7 iR N 2R 2 o 7 Ak
CIFAR-10 HRAERT, & 5exd i $ds 275 —1k
5 b ab 31, FRH 40 000 K125 B4 125 M-NIN
R JLA 10000 5K 2k UG 28 SURAIE, 1d3%
B0 UE AT A TR I SRR AR IR B e A
AU Zr 4 b S Y 1 &k 2% s AR IR K.
CIFAR-100 M TJ5i45 CIFAR-10 —3. AbPE
SVHN #diidEit, SRHI 73 257 sKIIZRE A1 20 032 5K
DRABE A TS5, Ak, R 531 131 5KRFEEHE R
B R A B M) - RESIEE 400 5K (3L 4 000 5K
R A RN 2, £ 200 5k (3L 2 000 5K)
BN A8 SCIRAIE, I Ja 7E3EA 598 388 ik
NZRtE BBt FIH BERTIEAER 1 WS
By I 23T maxout H.JC. probout FLJG.
5 mixout H.IG[1) NIN #278; F H SCHR[25~27]1)
SER) 5 2800 N 2525 T ReLU. LReLU. PReLU
i) NIN 570,

424 FERE5 5

S AL WK 2 Fron . SRS, BT TiA,
HPi4E CIFAR-100 iR 23 LA 4R CIFAR-10 &
SVHN K, iX /& 1 F CIFAR-100 £S5 FE AR A 600
gk, R D, BRSNS
CIFAR-100 ¥Rz B4R EOR; miZditE SVHN 1)
FERFEAECH 60 000 5K, AR AT AEAT 785324 2
WA AR R FE T maxout MLkt
FL.JG probout. mixout fL UG AL LEEE T ReLU K
Lo B B AR TR PR R, DO T A S R
dropout J7 %4545, maxout .7, probout .G
J% mixout HLICEA U PIRFIEY: S e ) 5 EUR
KAt 78 3 ANEARER 7328, M-NIN B8 (1) 5
FHARR YN RAR, YT M-NIN HAT R 1%
[R=e=li )P

F2  AEEEEINHERPHEIRE

i) CIFAR-10 CIFAR-100 SVHN
ReLU B % 12.45% 42.90% 2.78%
LReLU pi %k 11.20% 42.04% 2.69%
PReLU pfi % 11.79% 41.63% 2.51%
maxout #.JG 11.68% 38.57% 2.47%
probout #.7G 11.35% 38.14% 2.39%
mixout #L7G 11.02% 37.39% 231%

N TR M-NIN B 502K 68 ), A
X SIS B AR IEATHE D AR P, 7E 3 AN R,
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BEB: TR A maxout FICHIERINE M2 MEREILL - 113 -

STt EAEET ReLU %k, LReLU i%{. PReLU
PRA%L. maxout H.y0. probout HLICAA 5 M-NIN
AR A R R, WA 9 FTos.

6%

5%

4%

FAXTRE R
£

2%

1%

CIFAR-10

CIFAR-10
9 M-NIN B85 FLADBE R (R AR R A R R

S
©»
<
jan
z

mE 9 v, MHTH¥4E CIFAR-10 5
SVHN, 7E CIFAR-100 _I-, HAhARA 5 M-NIN £ 7
MR 2R 2 ZE B, BT M-NIN A 7
CIFAR-100 Em PR AR 2, X&hm T
CIFAR-100 [f15ERFEAE D, mixout HLIGRENS BT If
R dropout Ffr AL ¥ g ) RUWIAL B, sk
A, mEdE =R — e R A
A HIER, BTl M-NIN #37E CIFAR-100 |
MR R 3 2 ZE B s AT maxout HLJG,
mixout HLI0TE 3 MEHEE FINETR R T 5.5%.
11.8%- 1.6%, UiHH 73T mixout HLCHIBIRIA T
UFIRFIE 2 S B 5 KR ) . (AR RN, A
LE T LReLU, PReLU 7E/MIZ5%E CIFAR-100 F I
FIET, 3XZh PReLU 7R3 W] 48 (1) 3% B R 1
AR Gt B 2 5 RIS 5

FHEE T maxout HAJT, mixout FLIGHI N T SREX
W S RIHIRE 2 ADER, B9 T B A,
HLEA AR R M S S0 R, BnmS
BRI A I W S () I TR) 9 FE, LSO 4E CIFAR-10
), A0k 6 FRAYET 10 Vg A i a) i R
10 fivne T ZEomi I, SER0 I AR A AR SO A
SR 1) LS B A

HE 10 W, e RE kAT EE 0 A
M-NIN #7535 maxout H.JG. probout .G A
RIHEAHEX A TF, XEE CNN W Z T A
SHARKESH, PREMR, ML TEMERNE
Z&J%, probout H.7T 5 mixout PR yCX maxout H.IT K]

del IR A I Z TR A, M-NIN £ 8Y
53ET maxout H.7C, probout LT AE LA
(AT IS 1] Y8 A LU 25 T ReLU S H: st bR 25 1) A 70 s (1]
WHRETE R, XEHT ReLU 2552 FRali ) ph F ik 71,
1M maxout FLIGAE A AN AWM B IoA e, Ab3ip
BRAHX R Z

300

£:" et g
250}
—&—ReLU
—¥—LReLU
2001 ——PReLU
" —a—maxout 70
E —p— probout B[
= 1501 —a¢—mixoutFLiG
=
p==1
100F
50F
||——*—=.-—-—q===._.—*——'—=¥
=35 1 T8 9 10

56
BRI
10 6 R I 1] FE L B

5 ZERiE

EIXF maxout 576 HRHH Rl 4 A ) 5 KRFAE
Bl FLARAREAE TG4 i AR A1 P - ) it A R Tk g
TSR, $2HT mixout #7T, /ELR ] maxout
BTy BEERPEOL A R, 2 R e G 725 [ (1)
WAL R IR BE ST, SN 78 3 WA F dropout ¥4 .70
BRI e 77 A T 25T mixout G ¥ fij HLAR Y,
BSUF T mixout HLUGHAF AL RE )5 MR TR T
mixout HLIGIK) NIN IR, I H brvfE 5o A2 10647
SEHG, UEW] T M-NIN A8 (R REAE 27 2] e )
3RAE TSI . Mixout HLIGX] dropout [ 7873 F)H ,
AR A B8 D L FU G, AR TN TR R 4R
KEMIGEE ARG T A A SGEEH, B
MRN8 BRI ABEAR, FES—P
WL,

S K-
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