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Summary of Doctoral Dissertation

The recent trend of increase in heavy rainfall has resulted in damage to road embankments due to water overflowing from
channel network. To mitigate this kind of damage, slope revegetation by seeding works with herbaceous plants is widely
employed owing to its environmental friendliness and cost effectiveness. The Percentage of Vegetational Cover (PVC), the ratio
of the vertical projected area of vegetation to total ground area, is an indicator of the quality evaluation of the seeding works.
However, the PVC is usually measured manually through visual inspection. Therefore, the measurement results of the same
subject might not be constant, especially when measured by different inspectors. To overcome this situation, this study proposes
the use of RGB image analysis technique.

The objective of this study is to develop a quality and maintenance control system using RGB image analysis for slope

revegetation by seeding works with herbaceous plants.

This dissertation has following 6 chapters.
In chapter 1, the background and the objective of this study was clarified.

In chapter 2, the role of the slope protection by seeding works with herbaceous plants for entire road embankment structure
was summarized and the challenges of its current maintenance system to be resolved were clarified. Specifically, the seeding
works are crucial for maintaining the standard gradient of the embankment to keep its stability. However, the PV'C, an indicator
of the quality evaluation of the seeding works, is usually measure manually. In addition, the quantitative relationship between
the PVC and the sediment erosion from slope is not currently reflected in the design and maintenance method of road

embankment.

In chapter 3, calculation methods to measure the PV'C by image analysis techniques were organized based on previous studies,
and issues need to be addressed for the inspection of slope revegetation with herbaceous plants were summarized. Specifically,
the camera settings to minimize variations in the P¥'C measurement results and the impacts of natural sunlight were investigated
using a consumer grade digital camera.

Following three conclusions were obtained in this chapter.

3-1) The camera set as minimum ISO with fixed white balance was preferable to measure the PV'C when the equipment
has program automatic exposure.

3-2)  Four vegetation indices, namely, ExG, NGRDI, MGRVI and RGBVI were introduced to measure the PVC. The
range of variation in the PVC measurement results with ExG was narrower than that with the other vegetation
indices. Therefore, ExG was adopted as the optimum vegetation index for measuring the PV'C in this study.

3-3)  The variations in the PVC measurement results with ExG was found to be approximately + 8 ~ 10% (95%

prediction intervals) under varying natural sunlight conditions, including different solar altitude and/or weather.



In chapter 4, laboratory flume experiments were conducted to investigate the capability of the PV'C obtained by the measuring

method described in chapter 3 to predict decrease in the sediment erosion from a slope due to herbaceous plants (hereafter,

“slope protection effect”). The experiments were caried out with two types of soil samples, repeatedly used soil and not-

repeatedly used soil.

Following three conclusions were obtained in this chapter.

4-1)

4-2)

4-3)

Regardless of the types of soil samples, significant regression equations were obtained, which is indicating that the
sediment erosion decreased as the PVC increased. This suggests that the PV'C measured by the method of this study
is available to explain the slope protection effect by herbaceous plants

In the experiments conducted using soil samples that were repeatedly used, it was found that the rates of variability
between the PV'C and the relative soil loss, soil loss of vegetative soil samples under certain PV'C compared to that
of bare soil, of fine fraction and coarse fraction were similar. Therefore, the slope protection effect due to herbaceous
plants could equally exerted on both fine fraction and coarse fraction. However, soil samples might be influenced
of soil particle fragmentation due to repeated use of the soil.

In the experiments conducted using soil samples that were not repeatedly used, based on the absence of any
influence from soil particle fragmentation, more comprehensive examination for the detached soil particles was
carried out. Consequently, it was found that the slope protection effect due to herbaceous plants could equally

exerted on each geomaterials (medium gravel, fine gravel, coarse sand, medium sand, fine sand).

In chapter 5, a quality and maintenance control system using RGB image analysis for slope revegetation by seeding works

with herbaceous plants was proposed based on the results of chapter 3 and 4 to improve the current management system as

stated in chapter 2. Specifically, a method of determine the control value of the PVC was proposed, taking into consideration

the sediment accumulation in drainage channels.

Following two conclusions were obtained in this chapter.

5-1)

5-2)

A new design flow for drainage channels that takes into account for the effect of the seeding works, which is not
currently considered in the existing design flow, was proposed. Specifically, an equation to calculate the relationship
between the PVC and the height of sediment deposition in the drainage channels was derived. In addition, the initial
deposition coefficient as the height of sediment deposition in the drainage channels before erosion event was
defined, and this information was incorporated into the calculation flow of the drainage capacity of the channels.

Assuming the model slope which designed for typical Shirasu road embankment, the method to set the control

value of the PVC for the seeding works was proposed to prevent water overflowing from the channel network.

In chapter 6, the findings of this study were concluded, and future prospects were summarized.
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[X|3-18 RGBVIDHEFE /34 (WC31)

[(43-19, [€3-20iZ, TB46, WC31DENZENDOHEEIRIZISIT D, BAEATEEUZ RT3 5 B & IEfEEEAccDRIR A 7R
T, F£7o, X3-21~[X3-28121%, SRR A IV -TB46, WC31DOfENTHEFR O] (ExG, RGBVITILEIE % 1=0.00,
0.10, 0.20, 0.30, NGRDI, MGRVICIZEHiE% ¢=-0.10, 0.00, 0.10, 0.20\Z5%E) %79, [X3-19, [X3-20LY, &AH
AFEER L B ERICIBN T, AKRE L RDITONAce ML, RN TE—ZIZE#E LT, Zhux, FPR/hEL
D, FASROMHIEER <AThhizledTh o B2 bND (X3-21~[X13-28), T D%, (DI & LI dccl b
L, BHEAERREE b GRIZ I TAee=0. 70 TIZIUR LTz, AccDEDUOR L7 BT, 3hHEEA#BZ 5 L,
FRNTRE R DB & 72 DB T (13-21~[X3-28), TP, FPRHIZOIZ/R72ledThDH EEZ D, Lk
DFERMN S, AR THA L 72 D EFEOSMEE LT, TB, WCOZTNENORAERT, dcckikb RE T
5 &9 7, WA BT 2720 OBIfEE LCERAT D 2 8 & Lz, BARRICIE, SHiEERICR VT
F3BIRT LY RBEABRAT 52L& LT,
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[X[3-19 [ & IEMERE DOBR (TB46) [X]3-20 [IfiEf & IEREREEDBEISR (WC31)

(@) FIHDCHIE (b) fHMEIE (¢=0.00) (c) _fHEME{E (¢=0.10) (d) _fEEE (¢=020) () _fEMi{E (¢=0.30)
X3-21 FREMEACKT DR (AR - ExG, WU54K - TB46, —fHMEI{G D AEEIEAR)

(@) FIPYEmIE (b) IS ¢=0.00) () MEEIE (¢=0.10) (d) TfEMEE ¢=020) () EMEE (¢=0.30)
X3-22  BREACI T DTSR (REAFRH - ExG, #54E : WC31, BB D [AH6) A )

(@) AR (b) —fHMEIE (=-0.10) (c) _fEME% (=0.00) (d) fEMi{E (+=0.10) (c) _fEmi (+=0.20)
X3-23  FRBIEACIST BIRATRER (Wi4E3E%%  NGRDI, #¢54K : TB46, —MEIEi{E D AET I ER)

(@) AR (b) “fHMEIE (¢=-0.10) (c) _MEEI% (=0.00) (d) MEEIE (=0.10) (c) _fEHEE (+=0.20)
X324 HBUEAZIST BIRATRER (4355 : NGRDI, #E(R : WC31, —EEi% O AEr i)
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(@) FIHDCHEIE (b) fEEIE (¢=-0.10) (c) _MEEI (=0.00) (d) fEEIE (=0.10) (c) _fEHEIE (/=0.20)
[X3-25 ABMEACK T DTSR (AEfRE - MGRVI, #54K : TB46, Il HERAMEAR)

(@) FIHYEETE (b) AEEHE (=-0.10) (c) _fEMIE (=0.00) (d) —AEEHL (/=0.10) (c) _fE@iE (/=0.20)
X3-26 AREACKT DIRNTRER (B - MGRVI, #9754 : WC31, fEMifg0 A5/ MEAE)

Y
(@) FITYEEIE (b) IS (¢=0.00) () MEMEIE (¢=0.10) (d) fEMEIE (¢=020) () _fEMiE (¢=0.30)
[X3-27 #BEACIST DHTHRER (ARFESL  RGBVI, #E4A : TB46, fBEE(ED A MEAIE)

(@) FIHYEmEE (b) TS ¢=0.00) () MEEIE (¢=0.10) (d) fEMEIE ¢=020) (&) EMEE (¢=0.30)
[X3-28 #ARIEAZIST DARNTRE R (WiZEFE%K - RGBVI, #{E4K : WC31, fEmifg o FEhMAE)

#3-8  SFHAFREIC W TR Z T 5 720 ORIME (FR R IR A1)

TB wWC
ExG ExG>0.10 ExG>0.19
NGRDI NGRDI>0.02 NGRDI>0.05
MGRVI MGRVI>0.04 MGRVI>0.10
RGBVI RGBVI>0.15 RGBVI>0.28

FEWeERIL, Seakooi@ ), MR AEA DK R EERBEZ B IR TR LIEZETH L9 Lo, XE4HITLY
BH LT,

PiXpIant
PVC = —® » 100 (3-4)
Pix,,

Z 2T, PVC : Hl#E (Percentage of Vegetational Cover™) [%], Pixpin : F/E & HIE S35 [-], Piva : fAT
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#3-9  EPDLEF TR 2 AR VTR D e B SR OREHER OF HIIRE 5
ExG NGRDI MGRVI RGBVI

ulnl  al%l vl | plwl  ol%] VI | wl%] ol%] VL] | wl%]  el%] VI
TB46 | 1092 077 007 | 1113  #070 006 | 1112 070 006 | 1119 =084  0.07

TBSS 96.13 +0.87 0.01 94.70 +1.06 0.01 94.70 +1.07 0.01 96.51 +0.80 0.01
TB64 62.93 +1.21 0.02 57.73 +0.71 0.01 57.70 +0.70 0.01 64.84 +1.49 0.02

WC28a | 80.58 +2.35 0.03 77.68 +2.58 0.03 77.63 +2.58 0.03 81.64 +2.27 0.03
WC31 11.49 +0.74 0.06 12.05 +0.34 0.03 12.03 +0.34 0.03 11.48 +0.88 0.08

WC45 | 95.86 +0.67 0.01 96.00 +0.60 0.01 95.99 +0.60 0.01 95.87 +0.68 0.01

Suhul & 7 DG O iR (-,

333 HEHREDFHARER

M IR U ST EHg (59080 2V, FHIl SN DRHERDIE S D EIZBT 2F 21T 5, TILENDOHKE:
RIZBIT D, BHERED H5SNIHHEROEHEL %] & Z O RAE(%], B IOEIMRECY o) [%
FBINRT, AR ERIC L > THETOEWIR LD, whNSWHEEREE, CMIREL 725 L9 72
AR ONTZZ END, MRV NS WVIEEGERR, FHIRERITIT S S ATREMENE 2 bivd, MAERBmE ORI E
LC, oD R/IBIFRIZEXG, RGBVIENGRDI, MGRVIOD2ODRHI /T THERDH Z LN TE 5, #HilziE, TB46Dal,
ExG, RGBVIZHW-HEIZH~, NGRDI, MGRVIZ WG DN leoTe, —FT, TB55D¢TIEZED
WL 7220, ExG, RGBVIZHWZHAICH A, NGRDI, MGRVIZ WA DT NRE L otz, ZD X HIZTHER
(T TERDZENTEDHERNLE LT, ENENOMAERREOERNITKHT 2 ROMEMOAHE (£3-1)
WEZHLNDH, FEHIC OV TIIABRATT 2 0LERH D,

EOOXNFRAE LR E LT, AR CHWIREHEEIC L D/ A AT s, £, IR, 5
ROEDOWUNRENINBIERS NI Z LD, O X 5 el AOME) bIFPEROFHIFEROIZ O > X DFRIZ/R S L&
BZoND, 2720, ol K THE2.58%FEE (BGA : WC28a, HHAEFEEL : MGRVI) Th o7z (£3-9) Z &b
KRBT F31T D EAIRSAE F TS DAV EHE) HFHI SN DRHERDOIX S S I3 CTh D L s D,

F7-, TB64, WC3LIZNTI, TBSS, WC28alZ b ~HHAEDBFRHMMNEWIC LD LT, &< koTz, &
AU, TB64, WCIIOBERMMIMH (F3-6) NEKRTHL LBEZX LD, ENEIOMARITG LT £ LWVE R
%, TBT4~7H (BEIREIR) ¥, WCT3~6H, KU9~10HE S 5A, TB64, WCIHI2ALIHICHER S, =
WTH > THERICHAZIRDMEL 720 G W2, FEDOKENRE L o o REERE 2 bd,

34 BRNBETICEITHEEDIRS

33T, JEROZ L MA TR ERTC BN T, PR OFHFEROIT LSS IIEM TH L Z L 2R LT, L
L, FEHEmOBSIIRITH Y, BRI CRERE), KRS X > THIFPRIRE R ZT 59, LT,
HAOEIR T TR STzl b FH SN DREHCRIT, TSRO ZEILDELZ 2T UXL O ATREENRE 2 5
ND, £ CKEITIE, ZIHNIREMEOE O DPHERER OFHARE R 52 D IOV TH BN T 5 2 & 23R
%o

341 mERZ, RRDFEICEHTHIER
ARIETIL, K& ofeeifdl, REO F CRE SNZEEN O EHU SN ATEPERN, EOREMEID LDITOWN
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THLNNCT S, BAANCIE, AR TR O=EN
JFETFIZBWCTHADEG AR L, EhEIomEE)
HRF DAIVDHHRD ATV, KPR DEEIC
DNVTHEET D,

T, BEMERIZONWTIRARD, BEROREARCME
RIZAE, 331 E FEEICTB E WCORET &2 Z L Th
BEFICIER Lz, 72720, Bk B eRinz SEY
L7oIT, BRI O 4985444, TBTI9#, WC
CITIEME Lz, 231012, SEAR0 BRI & , e R

TR, £z, FI-1UZ, BEEIROME, R H, & .
RN BT 2 RR&ZT7T, IR, EPEET HH32 RIMBEREOB AR ORKEARTL
T10:0065, HAFLIE T TIE9:3088, 13:30LH, 16:30L40
3L LTz, 72720, WCHEBYADNo.12, 13 (K3-11) IZBIT HENTRZIL14:00HE Lo, F7o, R&UI3FHE
WA SN TWDD ), ZIENIRE, 121, 1SRASIRLT., A ENOMARIZIT 2 BAMRE OEBUS, £
31218 Th D, ENTOREIL, 33.VHLFRROEM: (FU X NI AT LYEIRORILERLR, SR O
TLCHEM Lz, BROURT CofRlE, B BRERFEE LAY Y v 77 sk v a=—) [CHE LR
B FIc5haRE L CoiiLz (5H3-2), 20L&, BORES, ME0EEzBETED LI, WEREMH
SR S 72, 7eds, HAMEEEILL O TERE TOREAR TH L 1:1.80L Liz, 7 VX NH X T I3HGIRDH]
FZ=ZMERAWCEEL, %@@@7/&Wﬁ%7k%ﬁ%®ﬁﬁu%%%%iﬁf®ﬁﬁkﬁkH%k#é &
T, W T TG SN OGNS L 2D K HIC Uiz, £z, SEROT T v v ai3lhe L, ¥
E%V*V&*%%%ﬁ“koﬁ&@%ﬁ@?ékb@@@%ﬁ%#ﬁﬂﬂﬁkﬂ%f%éoW%@%ﬁpm#%
i SAEARREUCE A L, G-I L VMR HH L, £72, R=G=B=0L 72 HHFHEIZOWTIL, KA E
0L LTI L7z, F72, TUHXNH A TITEI-SIORTHESRREICHEE LT & Eifi L 7=,
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#3-10 BERRMIRICBT A EAROEEK

BRI H]
7 13 18 20 27 30 41 53 55
TB 1 3 2 - 4 1 2 - 6
wC 3 2 - 2 4 - 2 2 2

F3-11 BHGEHRORIMRE A, BRAIM, #RZRroRK?

HHL KRR B K&
(RIS AR
A A | W A i H I
No. 9:30kH |13:30tE | 16:30LH No. 9:30tH |13:30tE |16:3068
[A] [A]
1 2022/9/1 7 K £ | EE 1| 2021/11/10 | 7 RN RN i
2 2021/12/1 13 i & i 2 | 202111/10 | 7 5] 5] i
3 2021/12/1 13 i & i 3 2022/5/4 7 W | s | W
4 2022/5/9 13 - & = 4 2021/12/2 | 13| HuE | BHE | W
5 | 2021/11/19 | 18 5} /54 iS4 5 2021/12/2 13| P | P | OB
6 | 2021/11/19 | 18 5 55 i 6 2022/9/7 20 | - R
7 | 2021711716 | 27 I i) Lis 7 2022/9/7 20 | - i
8 | 2021/11/28 | 27 W | PHE | R 8 2021/12/6 | 27 i i i
9 | 2021/11/28 | 27 W | DREE | TS | WC 9 2022/4/24 | 27 - & =
B 10 | 2022/729 | 27 i = & 10 | 2022/4724 | 27 - Eid 2
11 2022/7/29 | 30 i} xd & 11 2022/7/28 | 27 i i i
12 2022/8/8 41 5 754 54 12| 2022/10/20 | 41 g | P | DR
13 2022/8/9 | 41 I - - 13| 2022/10220 | 41 | PlE | g | e
14 | 2021/12/8 | 55 | (RS | PR | P 14 | 2021/12/3 53 2 - i
15 | 2021/12/8 | 55 | (RS | PR | P 15 | 2021/12/3 53 = - i
16 | 2021/12/14 | 55 | ‘B - % 16 | 2022/9/12 | 55 % % %
17 | 2022/4/20 | 55 M| e | 2 17 | 2022/9/12 | 55 i i i
18 | 2022/4720 | 55 | | R
19 2022/7/6 55 - 2 2
-] O, RIERRE TR TholoZ L E2RT,
RV A SV TN D72, FILENOHE, 125, 1522 LT,
#3-12  BAO BISEIR TIs B A RO R
TR
9:30tH 13:30t5 16:3065 i
TB 17 17 17 51
wC 15 13 17 45
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BT EZNT, T ENOMARICK L, |PEET & AR T CRE S-Big» o iGon-tne
VO B FHE S VTR OO el R % (K329~ [X13-361277 9", 2 Z°C, PVCIEZEN TR SIV-Hifg ) & 5f
B SITAEHHE %], PVCad TR CTHRSE ST G B FHA S 7 AR [%] 2B L T D, [X3-29~[X3-360
FHRL, & 2D PVCoulZ5T D PVCu IS IEAAHENNE H 2 ERE L, /b ZEEZ AW TER L7zEIRTH Y,
RAFAEFRIZBIT 2% 58 RERK) 2B LTS, £z, KM3-29~K336DMHMNE, EhnthoblaRicis
J595% PRIKEZ R LT\ 5D, &5IC, #3-13, #3-14121%, X3-29~X3-36/1281F D PVC,. 730, 20, 40, 60, 80,
100% T 5 & Z D5% FHIKEMEZR~T, Z 2T, 95% FHRIKH &1, FEROBHEDNDIS%IRE R AL XHTH
D, XGE-5)DRKMTRIND®,

[[10—t(¢e,0.05)\/{1+%+(xos_7) }Ve,,&o+t(¢e,0.05)\/{1+%+(xosi}VEJ (3-3)

TIIT Xy BT BHIE (22 TIEPYCY, X BSOS, S,  BIISHROTELR, 1

Ne
)*Ef

ool 2B DWHINAEEL (Z ZTIIPVG,) OSRTHNE, n: 724, ¢, FGEOHBEE H1bn-2), t(4,,0.05) :
HHE @, (28 20Ol %s, V, : FEAEOFEIET,

FAFREOFRERIZIN T, TB, WCOIEARE L & PVCiy & PVCoud3iita—Erd % & 5 A bz (K3-29~
[43-36) , SHEAEFTELDOFERORARIL, 3.33 & FRRICEMEAETRBOERAUTKT 53 FOMEHEOAE (£3-
1) 12XV, ExGERGBVI, NGRDIEMGRVID —HSDORET/NT TEZ S Z LN TE %, ExG, RGBVITIE, TBDJK

MWCIZHE95% TRIK R/ NS < 7eoTz, BARMICIE, ExGIZEIT 595% THIKNEIX, TBTL10%FRE, WCT
+8%FLE TH Y, RGBVIZHIT 595% THIIXKMINEIL, TBTHI3%FEE, WCT8UIEE Th-o7- (F3-13, #£3-14),
J57C, NGRDI, MGRVIZE} %95% THIXEIL, TBTEI%FREE, WCTEI6%RETH -7 (#3-13, #£3-14),
LIS, TB, WCORARIC S L CHMEBROZL OB L 515 5% 2% 5 = LN TE AREATSHITEXG
ThdHLEBEZLNDTD, ABRIZBO TR OFHIIC W DA & L TEXGERHIT o2 L & LT,

A= PR SRR OIS DI 50 & ORI B2 DRI OWTE, SBBRTT 2 0ER’H D, £z,
REAEFEIZ 3> T95% TIIX FINE I SR E LB & LT, MDD EIRZ N, ST D82, Z OEIEIsE
BDHEFSONTNEN, TVX NI AFZIIAJT D2 HOECDOMMINTB E WCTER STZATREME D B 2 HiLd

S, REMZRHTICIIR 22 5 7 — Z DR, REEREEONREE (ARE%) OFPLETHDL EEZDND,
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7<3-13  PVCuD IR 595% T HIX [EE (%] (TB)

PVCoul%]
0 20 40 60 80 100
ExG £10.08 £10.02 £10.03 £10.11 £10.25 +10.47
NGRDI +11.40 +11.33 £11.38 £11.53 £11.78 £12.13
MGRVI +11.39 £11.32 £11.37 £11.51 £11.77 £12.11
RGBVI £13.42 £13.34 +13.34 +13.43 £13.60 £13.85

7<3-14  PVCuDRIRZUTXT T 595% T HIX EE [ %] (WC)
PVCou[%]

0 20 40 60 80 100
ExG +8.33 +8.25 +8.23 +8.25 +8.32 +8.43
NGRDI +16.13 +16.00 +15.96 +16.03 +16.19 +16.45
MGRVI +16.20 +16.06 +16.03 +16.09 +16.26 +16.51
RGBVI +8.26 +8.19 +8.16 +8.18 +8.24 +8.35

WIZ, ARFIECTERAT 5 2 & & LTATRECTH DExGE AW 55 ORPEROGHIFE RO > & 1L ¢, &
RHBEEAT Do —MUS, KB@EED/ NS WV NS, KIBmERKEWERRE S KEV, £, BhoHO
PR O CTHRL SN TWDHEOWD SEERL, BAIE[IX]®) 1280 CHO H ORI, K& LT 598
STV, £IT, KRBTSRI OE D, FAFRHEXGIC X 2RISR (X3-29, [X3-30) (ZxtL
TEBE 52 5N ONWTEERT D,

FT, RKOEWMZE LTk~ 5, 337, [K3-3812, [X3-29, F3-30Df5RABERFO KK/, FEHE
L TR LN TR HEGER & 2 olEle AR T, 7ok, K3-37, M3-38ORKREIE, RK3-11IBT HE, 1
EEWL, REEDL, #3-11CB2#E, & WERL TS, £LT, FNTRORKOSKMETHELRRIFR
L, HENHUMTE I L, RROEBEWVDEFROFHARE RIS B L 52 5088 Lic, 22T, LoHumre
1%, =0 (ROZENLLE) OEIFRESRDE— & Rt 50y, BEANICIIEREROEE, UNICEERENRHHH
EONTT HDFETH L, BANITIE, HHE () OREZFEML T2 (KOENLLE) OEIFERI AT T
D EREL, YR OBEDNOREEIT, D (KOENLLE) OEYFERRIENDGH D & F 2 D0 EMET
Do ATHEOREIZIBW T, IREAGIH, SAZRHITIZNENLL T OEY Th 5,

Ho: = (ROENLLE) ORIFEROMEZ TR D LTS 2720, ELNWEEXD,)
Hi: =2 (ROENLLE) ORIFEROEE IR D,

E72, YA OEOOREICOWTOIFEGEH, SAZGHHITZENENLL T DM Y Th 2.

Ho: =2 (AOZENLLE) OEUFEMROTAITRZRD LITE AR, (FELWEEZD,)
Hi: = (ROENLLE) ORIFEROUIF IR D,

HOFHOTORER, WHHAREE b, SYATHEOME, YR OEVORE C R HA A Sz (p>0.05), fE->
T, RADEWNZEHHERETIRGNT, ExGIZ LV FHIIS AT, RADBEWNIC L 28 8E2ZT 5 LIEE
RIPNT EAURESNT, 72720, T2 ORLIERAUS, Jeil L7RRIZ, ol & [Rl— ORI TR LN b O TIE2R
W2 Enh, SRITK VR OTBNETHD LEZ BILD,
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, R OE B L TR D, [X3-39, [X3-4012, [X3-29, [X3-300%5 RA MR B L, B
LT BT O LElSE R & 2 OEle AR, Je L RERIC, B HgRERIAWHAFEEEXGIZ KL 0 G S D gk
ROFHARE RIS EE 52 D785 572012, B2 38 L, £ORE, TBIZRBW TS, HATHEDRIE,
B OEFEOWORGE & IR EGIHD MR Sz, — 5 TWCIZRBW T, S THEORE Clfm G H R S 4,
Y OENOBIE T IGRH SR Sz, - T, WC TR OE DR O R HIRE S R4 5. %
TmEEZBND, K3-40128VC, HRERZI16:308E T bR 1E, 9:3085, 13:30E O T b
EHFROUITIZHE RTINS NI LD, PVCITH L TPV B KMl S DHANH D B2 bbb, —HT,
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