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Yoonjae Joung*, Minjun Kim, Junseok Lee
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Al BEE Aloja] 5t ojuf 2 =RolAs (D=2 4% &
& 93}l canny image®} gridol|A =&24H FuE EAsH=
H3} CNN(Convolutional Neural Network)S ©o]&3h= 1
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&l 5. right 21l 6. rightnorm

12l 7. straight

2. Canny Image ZtH-2A1 diAl

Canny Image ZE2A2 5 A2 & nixl A2tz R E 5
St oju] ] oS AT thg CannyE ©]-83l HF2E
S 3 a1 g Ao R HES canny images AHESHCt.
Canny Imageol4] o]n] 2] o] shehE(Fyt of)of] 7k 771, Al
2 37) Ao & o]RojA gridE 12|, I gridet XA 9] HE
27t gt WE9 3EYS ot gride] A=A Xpadol
Tt AES YZolARE V(0] ~ V[e]o& #]7g3f o|u]#] 5}
ol A BE 9] g AZ5hS A7Et). gride] 7F= 1 2Hd o]
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Al
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A& 7ZV7} VIMax, VLMino|2ta, V[4]~V[6] & o}, A4S
7}7} VRMax, VRMine|2tal 2|4 stch w3t Viavret VRavr

L ofefet o] Helgict.
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dead_end AJ&9] ¢

721 8. dead_end Al AFE
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VLavr - VB], VRawr - V[3] ©] 0f¢ Zth &) o] &= 711 =2
S W5 cases dead_end 2 Aol H .
2.2 t-turn 21
t-turn caseollA= WAl 5412 g-gsict
A 542 F& 13F (a, b)) &4 f:(a,b)—R
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2.4 left, right 22

left 4%2) %9 thewh 22 Abzlo] 4418t

29, left A AREl (grid: =44, V: A 7, LR (o2t )

o] ol VLe] BE Zto] VRET At} wEhA VLMin
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leftnorm, right90, rightnorm?] A4%&-& F7t2 Aojstil, o]
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3. CNN(Convolutional Neural Network) 0| & gfAl
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3.1.2 CNN €2]

Ty ARRe] A S Ho|E & input gho =2 whol 2|5k
AaAGGL ojnjr] o] F2HA x5 EFeto] MEafof St
ulg}A 7]&9] fully connected neural networks AH-&-5HH
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59 3 FEE QA G| Zo] Mgal & 4 U= 2
o] CNN (Convolutional Neural Network) Z@olc}, [2]
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sttt Convolution Layere £4 filters 58l Ygwh2 o
0|z EXAQ] BiEg 225k A& gt =Rk input
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12 11. Convolutional Layer [3]
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H3. CNN 2 ot5 2 ol train_setf test_set2 0.2 H[2 2 LI0{F Zot
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121 12. Max Pooling [4]

o] g A Convolution Layer®} Pooling ¥4& S3ll 27]+=
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120 13. CNN 2 SH50f| ARREI G 0]E] 0f14], (320 x 90 pixels)
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315,010
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2|7 gk, wpA|et 7709] nodet B ARKIQ] FRHIE F9191A]
g BERote 715S sttt &, 7709] nodet 42t 5Ht9] label
ol ti-S- ot th&2 Ao of AR shfol tisiA CNN 2&2 A
Y5+ Aot}

array([[0.1412761 , 0.14438805, 0.13874161, 0.14487654, 0.14496654,
0.14367197, 0,14207919]], dtype=float32)

225 CNN 28 43 20t

9jo] 133} Zo] CNN 22 77§9] 45 return St 22}
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% &3} 9l Sparse Categorical Cross-entropyS AH&-3TH.

1
Loss = _]_VE Ztijlog(yij)

j=1i=1

CNN Zd2 919 EARE HAg)s|of girt. oju s
update A17]7] 93t optimizerS AR&-3HC}. Optimizer?] 714
tEA<] o}l gradient descent= 22} 7Hs8 7t H4E
of thstiA A4 A& o] &3l 7t W45 Makz o &4
S0l WSS AlAsHE 14l olt), o] 218t gradient descent&
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0,.,=0,—avL(0,) (0:parameter, L:loss function)

9] Alof| A = learning rateZ 3HH modelZ update & wi H
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ZF 10°3 1042 27HA| =2 stof & 871 RHlle] s S5t
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H4. 8709 M2 CHE optimizere| s H|

Opt.imizer Train acctiracy Test accuracy
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Adagrad (107 0.9083 0.9166
Adadelta (107) 0.4552 0.4512
SGD (107 0.3752 0.3701
Adam (107 0.9784 0.9861
Adagrad (10 0.4913 0.4935
Adadelta (10°%) 0.3729 0.4033
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73 36. straightOi|A Xt} =41 O[01X] (grid %8), O[B|X| Z=504M X2t grid
O 7l2H0] PiLt= FE L SF0M Zibhs FE RO|L, RI0MFE &MUZ 0,

[ [

1,20|Ck

zZ3Fsk wj= [1F 36]ol|A] =gk Aol L[0]~L[2], RI0]~R[2]
£ o] &3] #ojgict.

3.1 straight Z &k [0f

A7} straight X 9] Sl 2E wl, & e7} 00]ofoF &
o, R[2]+= 2500] S €tk R[2]7F o] Ho} A ohd AF517h &4
9] Fo] 2|22 A Ut o] ER e > 00]ofof 5haL, it = 2k
OFH 227 2 @ 2% 0] 29344 Jlths S2olE& e < 09]
ojof St} wakA] ojmf= eE e = R[2] - 2502 & o] it

&, case”} righto] AUt leftoltlgte ABE 79 &3t
H straight Aol A Xgfo] 2F Q2% T &0 2 %]
2 Qle Abstat Zith, ojwj R[2] =& L[2]7F ZAE 7] A&t
1 gro] Hgs] 2B Z(R[2] > 100 T+ L[2] > 100) straightZ
caseS W3l straightx]® g2 #loftct.

3.2 right 28k H|of
3.2.1 rightnorm

rightnorm “g=elX= RI217F AR = A b=t oAl L1217}
AAEBZ o] 5 o] &3l Z|HE 4~ Ut straight} H|=5HA] 2t
Fol =2 FYof x|t wie] L[2] g+ 7|E o2 L[2] gho] o
Hrj o 39 %08 o Aod QEZ O =R F3sfjof sluE
eS e =260 - L[2]2 A e|3tct.

3.2.2 right90
right902 rightnorm¥} ZA IS ¢ 14Ap7] Ao
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