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Study of tree identification using image processing

TAKESHI SAITOH!'® TOSHIHIRO ITWATA!

Abstract: This paper investigates two approaches using the leaf image and the bark image for image-based
tree identification. For the leaf, the proposed method accepts either the front leaf image or the rear leaf
image, or both images similar to our previous work. Furthermore, the previous work is developed and the
automatic detection method of a base and a tip and the 25 features are proposed. The comparative exper-
iments of the proposal method and the conventional methods were carried out to the large-scale dataset of
278 species 297 classes. As a result, a high recognition rate of 95.1% was obtained when top 5th candidates
were taken into consideration. On the other hand, for the bark, six texture-analysis methods were applied to
52 species. As a result, LBP was obtained a highest recognition rate of 79.3% when top 5th candidates were
into consideration. This paper shows the possibility of the trees identification by image processing technology
through two approaches.
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B B oML, EERRIOFEREICKT D
iz Rkw 5. X 3(a)(c) IXTZNZIIK 3(b)(d) DM &
DOHEE(LTH S, X 3(b) IZENAL D B 5 523,
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(F17) EDJEARZ LV BUICK >R H D, 2D LX)
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® 1 B OB

features front side rear side both sides

(dim) 1st 5th 1st 5th 1st 5th

(A) shape (19) 55.6 | 81.9 | 60.2 | 85.5 | 67.6 | 89.2
(B) color (6) 13.2 | 33.8 | 16.7 | 40.3 | 36.4 | 64.5

(C) shape+color (25) | 69.2 | 89.4 | 74.0 | 92.2 | 81.8 | 95.1

DB d5 1T 2 INE R OB R

4.5 RE0IE

PRI, EROREAREEE b TV T I TR
PR AT AT VY T NEE T LAY XATHD
Random Forests %z 5.

ZCRIARDIEIIIET 2R H L. pifio@Ey, K
ﬁnfiéﬁﬁiémwétw,ﬁ%&ﬁ%@@fﬁé&
ELER SN, ZZCTHRILETH - THIRELAZE
BRI DH 7 TAL LTERL, BB LS E LI E1TS .
RHAERN D — IR XA N2 RET A%, MEIoE X
2%, DFEVRRLEIT S 7 A LUV TITY, RIS
LoULTIT ) 2 BERE L~ L& 6D, ZHUS K0 ke LR
RS S S,

4.6 FHEEER

4.6.1 hHEER

3 THLH L7z 11880 #rd HEmif4 et L C el Fik %
WH L, B CHHEREh £ 72 TRz il L. 2 ofE R,
R RIL 98.1% Th > 72, 223 M OKIEE DN, 107
Bidfe e S L B, 116 BiIxkE Th-o7-
4.6.2 FRHEER

PRRER T (1) EREGROLE AW ZHE, (2) HEHEE
@@A%%wtﬁm()%i&ﬁ%@2&@ﬁ@%%w
R, O3V LT FICHET S (A)~(C) 0=
DOFFEESEICHT 2 ERE TN ENFE/E L 7=,

(A) lEHR D H % AT
(B) ARG HR D% AT E (shape)

(C) ;ulE# & R IEH % V72554 (color+shape)

FE% TlT leave-one-out £ A L COEEREREZ R D 7.
BRI B T 2R R AL LITRT. £, dim 354
MO A EWT 5. F7= 1st, SthiTZNEHE 15
WO, &5 HEMECTHEB LB EOBMERTHD. T
FgE [11] L AERICAREE LD SIBRFEESEDHTH
0, POERI LEENH VR EE LN,
FE TR L LCAEATIRZE [11) 35 KONk [8] o F ik
(IDSC) #WH L7ofERE K 8 IZRT. WINDOTIEICE
wf%%%i@%%@ﬁﬂmw%f#%6héﬁmﬂ%5
ZLEHER L. BETFEIERREA ONMEZE
TWADITRL, HBC@—%%&%W%%%%&?%%
WETHL. T—Fty MEBE S ERIIRORENE X 72

(color)
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=9Iz, 1R i&kﬂﬁC®%#k%<&ot&ﬁmﬁé
F AT [11] SRR TFHEITZER URECh -7, L
#Luum%%k%%%iﬁf? LCWb., —J, BE
?%mﬁ@ﬁmbfwé.:®;&%%E¢5k%$$%
DIBENTHS.

Z(C) IZBWT (1)~(3) » 338V 1231 5 ik s
Bl SHT-HAEIZBITD wﬁﬁ@%%%ﬁ¢.“?ﬂ@%
A Q) PRLEWVEETHY, EOMEZHANEZ LD
AN Z R LT,

5. *E‘TBi 1%;&% L‘T"*ﬂ*nm\n

W7 7 AF v 1388 - A, R, HME- f, M- 2, M-
H, BE - H L EEMICEEIN TV [10]. 207D
BT 7 AF Y ONHEITEHLWETHD EEZLND.
WH DT 7 AF ¥ AT T 2 METIX, BEOA TR
TRy IRAEREDT I AF ¥ EED THEmINTND
EN iﬁ&@ﬁ%ﬁ%kbfkw,ﬁULtryx?%

SET LIS EOBWREICMEMS TS, 22T
&, BEFOT 7 AF v T FEAEA L CEHFIEOF AE
R 5.
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(b) - ARY
X 10

5.1 fHEigHH0E

3 TR LT X D ICARBIZE LXK 1(c) 12 & 9 Zefb R
BAEADICHNS. BEFEEE, K10cRTios, F
B CHESNEELAERIBDO a% & 725 IEFEEREZY 0 H
T BIIMRETHY, BHBRICE S EAERERAOEMNRS %
AW, Sl EETE D OB ER N2 TH 5.
G HIZ 56D 28 A RITERIZ L > CTRZRY, 10 H
SN B IEFEKILFE U A X T, &2 Clifgih 4 X%
M x M IZIESUELT 5. K 11(a) 1ZV A X2 EHUL L2
FREIRER T 5. FTBAIIEL RGINCET LT D
7w, BAABRETIREIND. T2 CHEMIZNTSIE
bz, BARAMICIEIEID X7z 1 sk & R
B L (R11(b)), MDY L AFHERZEE TN Eh
pr, op (7R 2% KO\ 2 SRS 5. X 11(c) 138
FEfEICKRT U CIEFUBALBR A2 A L2 R CTh 5. R T
%, ZOEEE AW CRSEEEETS.

5.2 HHELREnmE

IERUE SR g6 U, B\l = 25 (DCT)
B8, FEAERITS (LCM), J v Ly 2 2475 (RLM),
LBP, HOG, ERiERMIERRIE T V% (NF) % RH8E
ELTHEHT .
5.2.1 DCT &#

B EBICKRT LT, 2 ool =1 v Z&# (DCT) %
WHT D, VU 2AF v ALY DCT R OIEER AL
1 (RFRSCTIL 64 Rot) ZHEEE LTHWAS.

(a)

(b)
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5.2.2 RIEFEETS

M OREE ¢ DEND—EDEN § = (r,0) 72T BT
RO j Th DR Ps(i,j) 2 BH & T 2 FRFAERIT
F (LCM) %R 2. ZO751K 0 kE % Haralick 523
RRLIZLUTICHRT 5 14 HORMEZ VW5 [14].

e angular second moment (ASM)

e contrast (CNT)

e correlation (CRR)

e variance (VAR)

e inverse difference moment (IDM)

e sum average (SAV)

e sum variance (SVR)

e sum entropy (SEP)

e entropy (EPY)

o difference variance (DVR)

o difference entropy (DEP)

e information measure of correlation (IM1)

e information measure of correlation (IM2)

e maximum correlation coefficient (MCC)
A X TEHREMBEZ SEMHE L, § = 1, 0 =
{0°,45°,90°,135°} L4 2%. F7eb b 14 x4 = 56 fHD
Rz V5.
5.2.3 LU RIS

HEENT, 0 DFAIOWEE i DD § < BEE Py(i, 5)
EBELTDHT L7 A75] (RLM) &k, £ 0175
MHLLUFICHIET 2 5 [EO RS EE R 5 [16].

e short runs emphasis (SRE)

e long runs emphasis (LRE)

e gray level information (GLN)

e run length nonuniformity (RLN)

e run percentage (RPC)
AF LTI LCM & RIBRICIREE A2 S E L, 0 =
{0°,45°,90°,135°} L4 %. $72bbH 5 x4 = 20 fHDFr
HEEHND.
5.2.4 LBP

Local binary pattern (LBP) (% Ojala 524 > THES
NGO BT FEE fHT 2 8 ETH Y, REIE
bl A RpfER % B0 [17). LBP (3 B SO mEiFEE &
Z DIFFFIZ S D BFEEO R/NBEFRIZ L 0 5k d 2 FIET
H 5. KFwSCTIIR I O/ EFEIZIRIT 5 LBP 43K,
B Ak LY 256 koo LBP & A k277 K A&FHE LT
HEL LTRATS.
5.2.5 HOG

B OBEE AR A E X b7 T MMeT S IR EE L LT
Histogram of Oriented Gradients (HOG) Mg STV
% [18].

MRz A 64 x 64 WFRITHME/N L, A OB AR &
Kb, Nex Ne BIFEOE/VFHEARLDOE R N7 T L%
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12 HOG 4§

M-I -

) REA

6) BHF

HEMNE

7 EDOR

2)AME 4HBtA 5 BHE

8) HD A& 9) ZA

13 TV AF v BIREATER

ERST % . AEITEIL 00 ~ 180° DFiFH T 20° 955 9 4y
H, $bb 9 MOAlt A N T LEHET S B X

K275 5% Ny x Ny BAEICEHE L, HOG Fisa %15
D, KX TIEN. =8, Ny=2%5%7-. 7vuv 78T
49 ETHY, FFEEORITEIT 1764 L7225, X 11(c) D
R R ik L C HOG #5825+ L Tk L7 R %
X 12 (2R
5.2.6 WAKEBEFEHEBI1ILEZ

A DIXE SRR T 7 AF v IR RTERIC X > TR
SFenbdEEZ, M13ITTFT IEOEAIRESRENDS
W SN DIRIE 7 4 N Z HHRE LT D (15, ZhbdE
BMIEZ A VAR BN_E LT 0l T v 7 g
L] IS THRE SN TR Y, FHREM7R A & 3P
BERFFICEDHEER D 5.

AT 13 12T 9 EOIERIE 7 4 L2 L RE
BHIME s, i =1,---,9 5, BHEEKOVY) 2 FiRIEME
ri= /S gy /XY ZRD, FEEE LTRWS. 272
L, X XY [IE{G A XThHo.

5.2.7 RREFiE

AHFFETIE, FEEFIEO ThiFER & L T Nearest Neigh-
bor #: (NN %) LHR— b7 Z—< v (SVM) %
ALIEEZA, SVM L0 NN EOFREWEEZS 50
72, AL TIE NN EE TR 5.

5.3 FTMifi3EER

3 THPI L7z 1040 B R il L CFEy CAL S
REFREL, BEEEOMLY, FEEOFHR I L ORI
HAEAMA L, 22, BEEENICET T A =4
¥ =80, M =128pixel, pu =5 128, o; =32 & L7-.
WAFE R A 2 1R T, R, dim, 1st, 5th OERIZHR
1 EAETHD. ZOfERE, LBP OF 1 i T 45.6%,
%5 E TT79.3% 03 5 bRV E 2157, X 14 12854
HEIZB W TEMEK 2 (L S RB AR i8R oH
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R 2 BEOEE O R
features (dim) | 1st 5th
DCT (64) 11.6 | 34.1
LCM (56) | 19.2 | 50.5
RLM (20) | 16.5 | 48.2
LBP (256) | 45.6 | 79.3
HOG (1794) | 13.5 | 34.6
NF (18) 18.7 | 49.0
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14 BRI O R

BErT. WTFHhOES S LBP A bEWRE Th o7z,
6. BhHYIC

ARF S CIIEG LB 2 W T2 SRR E 12 B3 D WP 9T
LT, M I DR TR AR L.

WEWRICR L T, SBITRR%E (1] 2B ESET, ML
BROHBMEEOREL, S5ICIERIFFEL D b R
PRI FE 297 7 T ADT —F ¥ v M LT ilikhs
ErEondFEERE L. —ROWMIRTEHRE B L
L7-HEEOHR TR, FElROTEELE L O 0RE LRy
UL A KR4 % BRI L2 B 2 B L. L
L, W CIIBERr-CHIE C 2, SRR & b REICEE
REFRTHDH. SHRIIINLORMEEZEREL, KBEOM
FEXD. EEEZBRREICHRREE TIRE L2 B
BADRELSZOFEETHS.

BRI B L CiE, BEFOT 7 AT v iR Tk % i H
L, LBP AFEATHHZ L EmRLE. LovL, HEE{EICIHT
RBEREENMEL, EREEL VRN EL L OBERN
FeoTWD. A%ITZ D OBREMPICEY M.

F A CIIIEMS & M R & VAU L TAL
BL TV, ZiUI i o7 — &2 IS R e i %
XY, +ofEmBRERETE RN ThHS.
SHOBEE LT, BEREE L OB E®RIZRBNTT —#
Ty NERESED LT, EmEBAmGRE O L
BRI T IEORENET NS,

BE APRO—EIE, ETRELEMFELICLD
LDOTHD. FARMREZZITTHIZHTZY, T —FWE
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