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Abstract In recent years, a number of forests has been abandoned and devastated due to factors such as aging of forest owners and
owners leaving villages near their forests. Under these circumstances, it is necessary to efficiently clarify the forest boundaries to
promote forest maintenance, such as thinning. As important key technologies to clarify forest boundaries, our laboratory proposed a
system that can distinguish major tree species and extract forest boundaries on aerial photographs (ortho images) acquired by UAVs
by utilizing deep learning and image processing technologies. In this study, we proposed methods for (a) improvement of tree species
discrimination accuracy and (b) extraction of forest boundary candidate areas, and confirmed their usefulness by evaluation

experiments.
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Fig. 1 Overview of the system.
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Fig. 2 Processing flow of the tree species discrimination.
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Fig. 3 The structure of AlexNet.

3. BFFEOT Su—F

ARWFZETIX, TEIFEEIRI) ORSE R Lo =0t -
R, BXO, IR o) o FFHc B E2HTH.
3.1 TifREyIRl) PR - R

WEAEFE OISR ClX, kkmeans JE & WH 7 T AKX ) VT F
EERWT, R 2307, RERIREY 7 XToNY =—
varkbOoYET— 2ty POMEFIENZRE - HA
L, TOEHAMERLE.

AHFZETIX, Z DOFEHT — &t/%®%%ﬁ& Wz,
B\ v Y IR O FERAEHEAL QLB BT X v NI
BIIRDE 2 FFHEAL, %%@D,uwmmmmaﬁﬁ
TEREI AL OB &, TR A X AME & biT 2 %
D 256%256 pixels IZ LT, fEGEE 12 12% & LI HRMHE
WAL OMBE B RE Lz, Zhicky, vy 15
<, HIKRLD) ZENFREL 220, L0 KRR F AR
DI ENMFTED. FHT Sy FOEER
1mﬂmmmm@ﬁ%ﬁﬁﬁu@ﬁAi%%wa%ém
256x256 pixels DAL, EMFOBFEEEEZ G THRILL
tE%ﬁ?~7yf%2%m%mmm®%%ﬁﬁ$ﬁf%
HL, F—0 7 —DHM5 73 5 BB KIS T 5 M
Bx2 AN EBE» DT XTHENINIC %mb 128x128
pixels IZV A4 AL THEET—& & LTHNT 5.



32 AR O] - FEOBRE

[MRARR O] T, TRFEEEIBI) & [RER O LR R
T, “MARSHEMEEC 2 )7 287 LW FE &t iz
W AT TY O OFEFT—F Yy MERETEERET
2. WMETFHEGT, TEHEHB oSSz E LTHN TS
AlexNet DA 7 A VT, FriclZMAiEwi 7 =Y
BT AHZ EICLY, “HHMMEMZ MM L%, b
MR 2T 2R 25> T\ 5.

FET— 2y MEEO TEHFRHER]) & OBV, IER
BT —~ v T % 1x2pixels DR THEREL, TOEND 2 H
KON T —NERpZHE BER) 2HD L L7z 128x128
pixels(or 256x256 pixels)?> & 72 5 FEFZAEHIRIZ X9~ 5 AL
VA BRI T AR TH S.

4. TRFHEIBI) - A0

WRETIEOFBMEZTERT 57201, B L 7 3V 238K
MO VWi 6k CEEM AR, TA M 28K &M
W, AR <k ) ) o R (RBERMB) 2, <MIFELL
S0 4 FEEO A7 2 VBT D EMl SRR & T L 7.
UL, TOMRERT.

EBRNIE, FEAA L Vi 4 5% AV, k=1,000 D=
BrE—xc, RFEREGE 4 EEO LT IY L oBF%
B K7 AlexNet (2X 5T 2 NAA L Y BB DK
WERTHDH. ERI~VTIE, F-ICBED T 2 2388
OB A Vi 7 M EBM LT, T k=1,000 £, 1T
I3 k=1,400 £, TVIZ k=1,800 £ & LT, FERI & RIERIZE
SH72 AlexNet (2L 57 A2 MHAA/V Y B OHBIFERT
H5 (WTIHEEEY A X1 128%128 pixels). VI,
KRR AR DA X 256%256 pixels DIFA T, 128%128 pixels (&
VYA XL HEEG 2 k=1,400 f£ & LT, FEBRIE R
B SEGAEOHRIERTHDL. K4 (@), bIIT A
NHA N VB LB S T —~ v T O— %, K 4 (c),
(d), (I FREBROBHEHN D T —~ v S ERT.

4.1. TEEEEEI - AR

K101 I, A—0OFET -2k Th, FEHAA
SV EHE OB & 0 KA L5 2 L AR TE -,
F2, I~IVIED, FETFT =2k OEME & HITREER
M ET 22, kDb ARREL EICET D &, MENMETT
HTELHERTE . kEZREIENEED &, 87—
A WAL U R X, W HE T — X DOm0 AT
TWADO TRV EEZLND. LI, Vb, 4
ANV EBRE TEVIAL, TVHSAD) 2 ERBEm LI
BN bR TE .

PLEDFERN G, AV Bt 5 < DD OFHGE L ~L
THHET 57 2 v NERABEOA SR TE .

F 1 RS R
Table 1 Result of evaluation experiment.
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Fig. 4 Correct color map and discrimination result.
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Fig. 5 Result of extraction of boundary candidate area.
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