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A A7) 2x25 A&kl 60x60 A9 32 M) WA WS WAL, o] M3 FZo|A DONNel = 3lelH i
W ARl thefdol gl7] wiitel 53 7l .

2w ANbAQl M DONW EEe] F2E A oR YEhis EHeltt

A, guwrzElel W™ DONNS  “HE DOW + wx} A2 A 3+3H(Cross—-Channel Normalization) +

RelU” & 742 & vk, o7]el= wix] At3}t #@elof(Batch Normalization layer)® ELU #o]o] o4l wxp
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ABAL(5207), EFF(109)7F 1 1A E ARl thgehs Feam FOH(5209)

ole} Zo] AAE <4 H EFI] AT WA dHoly MEE e ASZFE AFEHU. oM =
T 65 FFsh e AAldZA FEe AAE ¢l 2 RS s Aol ds) dgsta, o A A
of thall A™ct. ol# 3 AHS s AFEF APE Intel Core i7CPU 3.40GHz, 8GB RAM 2 < NVIDIA
GeForce GTX 1060 3GB GPU7}ol&= A 2=Elol A $=3)38}9i o).

T 6E B8 d4F Holg AEY 9 o2 ey =HoRA, B wye] w2 3y DN e o]&sl] &
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of o]},

el

Google A4 % 7]et ofe] 4 AfolEsh g vhkdt Mg s EHoNA oA Fgatalnt.
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AT, s= dEdx= HEol ‘i’iq = C A A2 AdE, A s SUE T8 BolEd. &
o= dus e Ao Wi BE 01‘1]742 g AAelA ZGsto] ofrte] SH FH A A A
gk, 45 & OlﬂlzlE Aol 2. webd UEAE FAT A7) ojmA w7k 7] wiitel] &
= o

TE A A" AL onA| Holy MES FHo wE tEt. Vs ggdsE TE B AlLH
o] Ayt wolxity. 53] A, EAE 9 B9 xol= Fd2 b FEETE. wEbA] dHolE AES9] o]
A& Adsts 5 GAE F4S FA5A .

olgldt ® 62 ol AAS FI FHE & dHeolH HMEE UelE o=, o] HolH MEo|:= 40 79
oAl o]n XS ELIdlo] Ho|F

B A8 98] Tibor Trnovszky @ Guobin Chend 23 A&&ta vl watGoh. w3 Aetst Wy wds)7)

sl o=l AlEEeldS AFT. olHE Algdelde A9 iy W e FxE AdAsed =5l
HA. olH@ m= AlEdeld ol " DOW + iR Agafsk + ELUT R " W DOW + it Ald A atst
+ RelU"gh= #lel&eo] &2 F 74 739k Hlaskivt.

of mE WEHI AFAIHS A FUT VXS Witk WA dolE MES AHgetel BE V=S

A AlEFolAE Fastt. doly MEE &3 dolE M E(training dataset) ¥ HAT/EHIEE do]H AE
(alidation/testing dataset)E |38 80 %ollA 20 %= Udtt. EH Holg AEJ = F 8000 712 &H o]
A7F £eE 3, 84 HAF / HEE HolH AEo|= F 2000 /19 AF / HXE owx| 7} X3HY. &

]i]l_

@ % £ oIy M=ol o)A ol (inage augmentation S A§3H5ITh olvlA) S 27 24, A7,
A, AR WS WS TA9 2P0 ouAE Sushze AgHd A% WEADY] 5
sleh, wE AlEee] Aol

om Al FL FA HAHAA TYAdE 7P DANG o v 3G A S AT
3 SGDM (Stochastic Gradient Descent with Momentum)a Abgstal 27] 5ES 0.00012 AT, max
T MHEHo] AHEHSYH. o3t

epoch® 30022, mini-batch Z7]|& 322 AAsGTE. T ZF dolg A Eo9|
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#£ 1
Confusion Matrix
Targst Class
Bear Cat Deer Dog | Elephant | Horse | Lion | Rabbit | Raccoon| Rat | Total
Bear 179 0 0 2 3 2 1 0 2 0
89% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.0% 01% 0.0%
Cat 1 170 2 5 4 0 2 1 0 2
01% B.5% 0.1% 0.3% 0.2% 0.0% 0.1% 0.1% 0.0% 01%
Deer 0 5 179 2 1 0 0 2 0 5
00% | 03% | B9% | 01% 0.1% 00% | 00% 01% 0.0% 0.3%
Do 2 It 2 182 i 5 2 4 2 2
& 0% | 07% | 01% | 9l1% 0.2% 03% | 01% 0.2% 0.1% 01%
Heshari 2 5 2 185 4 0 1 0 0
Output P 01% | 01% | 03% | Q1% 9.3% 02% | 0.0% 0.1% 0.0% 0.0%
Cass | | 8 1 6 2 1 189 1 3 1 1
04% | 02% | 03% | Q1% 0.1% 94% | 01% 01% 0.1% 01%
Li 2 0 1 1 1 0 194 0 0 0
on | g% | 00% | 01% | 01% | 01% | 00% | 97% | 00% | 00% | 00%
Rabbit 1 4 2 1 1 0 0 183 0 H]
0.1% 0.2% 01% 01% 0.1% 0.0% 0.0% 0.2% 0.0% 0.3%
Racooon| 2 0 - 2 0 0 0 1 19 2
00% | 00% | Q1% | 01% 0.0% 0% | 0.0% 0.1% 9.8% 01%
Rat 6 2 1 ! 0 0 0 5 0 183
03% 0.1% 0.1% 01% 0.0% 0.0% 0.0% 0.3% 0.0% 9.2%
Total B9.5% | B5.0% | 89.5% | 9L.0% 925% | 945% | 97.0% | 9L5% | 97.5% | 01L5% |020%
105% | 150% | 10.5% | 9.0% 7.5% 5% | 30% 8.5% 25% B85% | B1%

=975 %8 71 & AL S Cat FY2E 85.0 92 7PF e QE—E— UrE}kEEP
el T Ao A HELT A4S wet FAH FEAY. AL BE DO o] BE YES I o
d o)A FH 2WE FAHY. ZE Bl DONG 5% 2 FEE v § AF/HAE dHolH AEZ
Egrt. Aotst ¥y DN WHoz HFHown Ay =& & 317 <¥ 2> g}

| Bear | Cat | Deer | Dog |Elephant| Horse | Lion |Rahbit| Raccoon | Rat

DCNN by Guobin
Chen et al [6].

DCNN by Tibor - _ - —
Trnovszky et al [5l. 131 14 174 112 164 164 1m 148 175 114
Proposed paralle]l DCNN +
Cross Channel 174 169 165 180 17 182 188 181 190 178
Normalization + RelLU
Linear DCNN + Batch

93 143 164 146 145 109 173 136 192 76

)

T 7 78 75 T 2 7 78
N makxation + ELU 176 170 178 181 175 187 192 179 191 178
New proposed parallel
DCNN + Batch - — =] et - -
Noemalization # ELU 187 177 177 177 173 181 194 183 193 176
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i olux])e]ty, "HH Tibor Trnovszkye] WA 22717 ol <124 # %Eﬁi Raccoon (200 7f = 175
Meren 71 AA A4 B FelaE Dog (200 /| F 112 A oW x) ek, “HE DN + wxk Ad Af3)
+ ReLU” oA 7b3 o] QlAguke ZFgjxi= 200 7§92 olmx] F 190 7§Z 7kx Raccoonol i, 7H3 @ <14
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=200 7| & 173 7§ °]v|A]= 7}Z Elephant©|%ith. ©]& H| S wjol] #A|<ket "W DCNN + wix] A3} +

BLU'ZE 7Hg 358 914 7298 & 5 At

g, k7] <3 3>2 o] Are W A BE ¥ DON W] dA ASEE HolFEr).
#Z 3
Methods Accuracy%
DCNN of Guobin Chen et al [6] 68.8%
DCNN of Tibor Trnovszky et al [5] 74.9%
Prop | parallel DCNN ¢ Cross Channel Normalization + ReLU BB.9%
Linear DCNN + Batch Normalization + ELU 90.3%
New prop | parallel DCNN + Batch Normalization + ELU 92.0%

<% 3L Ed & u, Guobin Chen® "WHL 68.8 %= 243, Tibor Trnovszkyd HHH-& =
gk, ek ““9 DONN + wxp A} AF3F + RelU” & 88.9 %, “A3 DCONN + wix] #H1+3} + ELU” &
90.3 %o]ar, Aeksk “H= DONN + ®wiXx] A3}l + ELU” WL 92.0 92 EA9Y. 7€ WHeYg A3x

obA AmE E o owge v)ES M¥ DONWF wlaste] B ow, AR AT, S v
L = 3

] 3 A
(Exponential Linear Unit) A% & 4F& X 3st= M2 HE DINS AStsta = Ao|tt,
5

goloje] g &9 AdE vusiy A4¥HE

oA Felsk 4= th. &, AME2F ¥E DN BE ¥ 7]& WHEY ¢ 943 A58 7IX3 len, T3
By DONN UESZ AP AY DN 2E B7Fsd o 48e 758 FEsted =wo] dv. 5, Huky
o2 AHolE #H doloje} WY Fx DINNS AFE-sHH o2 Wi Hlg] Aol ¥ Faluds AS & 4 A
o}

2 gAAe =Hol= 2 g o] upghz sl Aido] st AAISIR e, HE 5A &o]Eo] AFEES oL,
ol ©X 2 ol Y& Ul8S A distn ¢ olslE w7 fd dubdd oujoA AlgE FeolA,
2 Ao HYE dgstuAl st A2 ofyrtk. 7)ol JMAIE AAld Qe B W] Jed AR uiES
T UE Mg Ee] AA JMEsittE AL B WEo] &l UlE okl B A Ae 7k A Al A4
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103: &5 105: F=5
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350-1 WlA] 350-4: Hd} &% oo

360-1 =] 360-2: S141 o]o

370-1 W#] 370-2: £+ A4 (Fully Connected) #©]o]
380: X EWA(Softmax) #lo]o]

390: B/ &9 ol
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