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ABSTRACT

With the large-scale deployment of photovoltaic power plants, photovoltaic cleaning robots are
gradually replacing manual cleaning. At present, centralized photovoltaic power plants mainly use
track-type photovoltaic cleaning robots for cleaning work, but there are still some shortcomings: there
is a lack of effective remote monitoring methods for photovoltaic cleaning robots; During the cleaning
process of the robot, the upper and lower motors are prone to misalignment, leading to self-locking;
The system is prone to data loss, low efficiency, and high traffic loss during data transmission.

This thesis focuses on the existing problems of photovoltaic cleaning robots and designs an
intelligent photovoltaic cleaning robot control system. This system combines technologies such as
embedded devices, cloud platforms, front-end and back-end, and microservices to achieve intelligent
cleaning, remote monitoring, fault alarm, and remote update functions.

This thesis proposes a dual motor synchronous control method based on Fuzzy Control (FC) to
address the misalignment of the dual motors of the track-mounted photovoltaic cleaning robot during
the cleaning process, which can lead to the robot self-locking or even getting stuck on the track. The
content includes: establishing a walking model of the upper and lower motors and designing a
synchronous control strategy based on a position difference fuzzy controller according to control
requirements; a non-contact angle sensor was designed to detect the displacement difference between
the upper and lower motors. This thesis first proves the controller design's feasibility through
simulation, then verifies it through actual testing. The results indicate that during the operation of the
motor, it only took 1.20 seconds for the upper and lower motors to shift to the maximum displacement
difference and return to a stable operating state. Finally, based on the statistics of the power plant's
walking position difference fault data within one month, it was found that the walking position
difference fault rate of the robot designed in this thesis was significantly reduced compared to the
first generation, proving the effectiveness of this method.

To improve the security and efficiency of the system and reduce unnecessary traffic loss during
data transmission, this thesis focuses on designing a data transmission strategy for photovoltaic
cleaning machines in the perception and transmission layers. Based on the characteristics of data
interaction at various levels, this thesis designs strategies such as parameter monitoring point
connection, active batch data reporting, remote upgrade of data disconnection and breakpoint

continuation. The results show that the data transmission strategy designed in this thesis can enable
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the device to save at least 12 minutes of offline data and reupload it; The remote update method of
breakpoint continuation achieves a success rate of 100% in downloading update files when the
network situation is poor; The data traffic of the system has significantly decreased, reducing by 86.8%
compared to the traditional transparent transmission mode; Finally, this thesis conducted long-term

stability testing and the system ran normally, proving the effectiveness of the design.

Keywords: PV cleaning, Internet of Things, Motor synchronization, Data transmission
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A1) URL bk sRBUR S as sttt DAWT Rl SeAB 0007 3, )RS5 2 1 oR BB SO I AR T 3R
FESCAFIEIE MDS B3 5, FEH 5838 0 — i SO AR T A S A R 40

W T8 2 AT e R I 3 3 A DR R B 3, 78 358 G B OB S B HGE i Flash [
FHhR A E R . RGO, 85 H W Flash B3 H2 55 FRICAT SR TR E A& 1545 A b 5
B e A 7 s e I TH A AR, 5 45 58 e s ae A BE R 45

W i 2T e R I PR AR B A B BB, U {3 A A BB RS 8 R R S8 il
T A P T AR A% i BB ) R ARG . AR SRS AR s e S, AR B L
Flash AR EALFFE E o ISR ARSI Flash =29 NMER5r, — #4502 MATisiT
G, B R EHAILIX . RGHE S J5H 61 BootLoader [X, HIWr Flash H (1] 5 #r

55



IR R PN 2 U o 2 VAT S

PRGN, HRTEER, WK RIS A H SO RS Xk . 5 4 D0 SE B AAAS X
ZIRTILIA N, WA A s AR BN T F B eSOy AT AT A0S XOF Bl 2. XA B
PEACHD 25 48, A5 SR S RIS, SGARTE LA N ATHIR RES% SR A A CRS AT TR AR 55

TCFE AR AR AN 4.16 s

v
Pl 2R B
R Ry

!
AR AT A7 HCE 3R
b O 55

jE it RS4851% 441 £ 4K 5)
A Flash T E B AR 1 R AR (X

EfrE, B v
1584 Flash o T 977 25 it

FEHL G 15 U 375 v
HRILE S EET FF#1 j5 Bootload [X 38 i 5
WA BB B

()£ T

4R

Kl 4.16 wufE BR B AR s =

4.4 ETEHERMNINTEEERSNABRREEmIZIT
HEPBLF] (Message Queue, MQ) ZH T = V& TNHZEZ M EFEHEAL®RT™, BT H
BAaf RS, HAMKE., mifk. mol RS . W NEEFR, W EBASIE TAENL S+
AEEA T WKW ELE. HEBS. HRF X UMERL . A3 0 NG ARTE AL a8 A&
2%, VIS NI RS E R AR, FRuGEEIR A, ORGSR
A R B R BN B N AR b, IR A AR A 240 5 PRI DU B a2 FRE o B 49 S5 BA
Fitpo X, HRFER O R 7RI . W T AT IR T E B 286 T A,
—HAWRMEA, SZPE A RTE BB AT S B . A B ORIE T B ),
5 HAH G BT I 2 22 A5 BB N, FRAE A — X 2 o0 & IR W B BA B IAA R A R
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A DVH BB R G TR J. W B BAAI A AR IR 28] 4.17 Fror.

_ — —

—» a1

JeARIFE L .
52 —> EfEHER —

_TOPIC | s

AR —  mgmm —

—> Jei vk 553

Kl 4.17 52 BAFI ) AR B 2 ]

MERSYUNTIERESI=¢

(1) FEFEALH . (T S BB AT AR R G 2 IR A S, Er=E 5 a2 MR a
HERBR, YHA—J7 BRSO 5 — T A= B . A7 BRI R S
JERRA R T XX R B BVE R, M E O T AR HREERRBEEEE, AT
B R EFANME R, RTREHEEERGELE, $ATHM R,

(2) SERTHHREIL . ECRIBHEENLA N B RES R dEd, & EIPPIRESAH B &
BRI @B N A JZE, T B BRI SR G TE , S PR R v 3 o S HR R 2P, R
FZ R 45 B e it a5 e .

(3 WED K. EIRZ ST, AHE B S 7B o K AN F 08 iR 5347
AHENE S AR, JH B SIS B = 500 R B, (2 07 ML 2. I B3R
— X2 AR, BRI R IER KA EE 2N R

(4) ML XIS 5 R IR T — B 5 R E S 0L, 1@ 5152 FH W 25
fRISENE, b KER LiREE, B, 2RI I S #5528 F1I L]
PAGEmll 553 0%, IR RGE T, B R Gub N b SRR R SR, ORI Pl g%
PRRIBAT, AT HIEEE N AR .

4.5 ST SRS
4.5.1 BIEE LA MERENIR

N T SR SR SAL DiRe I MERE, AN £ H Modbus Slave BAF A GRTE T HLAS
N B 58 E P AT S, B 108 KA — IREHRE o 78 H b 15— B (a1 AT B o b 22
[ IS WL 52 3 B I R A B RE S IR A7 B G- A s e B INER 5, AR AR
PEEET IEH L% OneNET =16
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A LR S SN 2 e e A 7

N 4.18 P, FERE L 21 5026 73 06 AP R HEAT T AL PR, 7E 21 5130 73 36 DIk
HEMERER, BRITHE
Olo ATLLE R, HdEEE 10s KE—IR, RENZ G HEANELIIF

« Trace tool

> ®rmw B

Index  Received Tick Level
5071 auLs KPLL/D
57072 5.. 4017 ASMS /T
57073 .. 4017 ASMS /T
57074 .. 4018 ASMS/1
57075 .. 4018 ASMS/T
57076 .. 4018 ASMS/T
57677 ... 4018 ATEN/T
57678 ... 4019 ATEN/T
57079 .. 4820 OPEN/
57080 .. 4022 ATEN/T
57081 .. 4822 ATEN/T
57082 . 4023 ATEN/T
57083 .. 4824 OPEN/
57084 .. 4027 DRVR/D
57085 .. 4981 DRVR/D
57086 .. 5963 DRVR/D
57087 21:36:46.. 6946 DRVR/D
57088 21:36:46.. 7929 DRVR/D
<

Index  Received Tick Level
27624 208385 OPEN/
27025 .. 20386 OPEN/
27496 .. 53153 OPEN/
27947 .. 20385 OPEN/
28418 .. 53153 OPEN/
28894 .. 20385 OPEN/
29398 .. 53152 OPEN/
29849 .. 20384 OPEN/
30320 .. 53153 OPEN/
30809 20385 OPEN/
31260 .. 53153 OPEN/
31754 .. 20385 OPEN/
32318 .. 53153 OPEN/
32769 .. 20385 OPEN/
33240 .. 53153 OPEN/
33691 .. 20386 OPEN/
34142 .. 53153 OPEN/
34595 .. 20385 OPEN/
35046 .. 53153 OPEN/
35507 .. 20385 OPEN/
35963 .. 53153 OPEN/
36424 .. 20385 OPEN/
36885 53153 OPEN/
37341 20385 OPEN/
37797 .. 53153 OPEN/
38268 .. 20385 OPEN/
38749 .. 53153 OPEN/
39235 .. 20385 OPEN/
39729

OPEN/

S|

PIAN

KPL:
804E2245

shane: at_hex2ascii
shane:
80AS99A0

BERBHR - AR TSI T, JEI B LB B

Net test

Description

recy response tag/Ux/patIous/(LN_GETILLIL) rsp/x¥uAsYdey

return size = 20

pICCIDL =89868621240012388239

AT CMD2 info text len=.

AT LUAT write: len=24

20: 89860621240012388239

vat_resp_callback VAT< (24)89860621240012388239

AT TMD2 DK
AT CMD2 set line mode
AT LUAT write: len=6

vat_resp_callback VAT< (6)0K

DRV URT1 receive 608, got
DRV URT1 receive 600, got

DRV URT1 receive 6008, got
DRV URT1 receive 600, got
DRV URT1 receive 609, got

| i Brsknt %) 21:26:6

sssse

Description

Net_test] Network outline [21:26:6]
Net_test](char®)Device_offline_data_save[0]
Net_test]{char*)Device_offline_data_save[1]
Net_test]{char*)Device offline data save[2]
Net_test](char*)Device_offline_data_save[3]
Net_test](char*)Device_offline_data_save[4]
Net_test](char*)Device offline_data_save[5]
Net_test](char*)Device_offline_data_save[6]
Net_test](char*)Device offline_data save[7]
Net_test](char*)Device_offline_data_save[8]
Net_test ] (char®)Device_offline_data_save[9]
Net_test]({char*)Device offline_data save[10 o b % e o L
Net_test]{char*)Device_offline_data_save[11 %,’, {,J., l:] %, §|
Net_test]{char®)Device offline_data save[12
Net_test]({char®)Device_offline_data_save[13
Net_test]({char®)Device_offline_data_save[14
Net_test]{char*)Device offline data save[15 /

est](char*)Device_offline dat.

est](char*)Device_offline_dat:

est](char*)Devi Ffline_dat.

est](char*)Devi ffline_dat.

est](char*)Device offline dat.

est](char*)Device offline data
Net_test ](char®)Device_offline_data_save[22
Net_test](char*)Device offline_data_save[23
Net_test]{char®)Device_offline_data_save[24
Net_test]{char®)Device offline_data save[25
Net_test]({char®)Device_offline_data_save|
Net_test]{char®)Device offline

A& FOHT R IR, %1 21:30:36

K 4.18 JEEHBA S OITEE A

MK HIER ENK)E, WEAPEe ERERESREE. K 4.19 s, 7TLUES], 1F 21
R126 43 06 B0 3 21 #4530 4 36 FORS, BT AR &30 bk, WA HILEREN, EMH T %

BT R

2 2023-03-02

21:25:06

2023-03-02
21:25:56

2023-03-02
21:26:46

2023-03-02
21:27:36

2023-03-02
21:28:26

K 4.19 =V & b 8 K

2023-03-02
21:29:16

HRENINANER Flash A5, XHGARIE LS AT A AE EAEIIGE, e T 247 A5

A7 BT AR IS 18

— LT

TR, BRI BRAS 22 58 T B A7 it R 5 K 0 2R 5000 o 1)
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4.1 BB LRI AR AR
W e} i) [B] P
1 13 43 36 #
2 12 43 18 #
3 12 43 54 #
4 13%%@
5 39y 39 fb

FIME 343 06 b

I A% 4.1 ATLURIN, A RGP REAF Al BB K S el I [R) 2220 9 12 708 — At
N, UM HIPES, WAEEEERERPIN R FEW, HERIFEASHRERNE
O, EE T RAEEARAEFTE. RIS OL T, B E BRI AEA L, (BT
A5 EE, B L@ ~M%E EEPORM #4717
4.5.2 ILFEE FEREMIN

N T B UESE T SR I AR St e, KL S A HTTP R 5B SO 1 77 A0
bb o Jd ik I8 A5 A R B e 4 SO B R, RAIWT Ui FER S T, MRIEIRA A i [A]
BRI A T 3 ST BT I BT AR 2R I TR], - 4 4.20 B o

downloadResult

O 2023-03-02 19:09:31  Download:UpdatePackage-Hitp-Success

[%y)
1]
o

O 2023-03-02 19:09:25  DownloadStart:UpdatePackage-Success

] 4.20 OneNET L2 BT 4h . &5 mdn & s
W 4.21 firs, IEEEHGE I R 4 5 AN R 26 R X 25 i == I AP 4R

421 BERL ST R G (038 (B
R 9 HOT R T SOy 318K, A 76 T B AR A A A A o
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P ET 5 A A = G B . S IR T ESER SCrFd fE T, @A HiEEE
REG, BB RGO 25 RO E N BEER SRR, B AR R 5 X
b, B 2% DL TR DL s 25 = OGO R R 8B SO AR, Sl AE BB A R 2L
TSP X 28 RG22 IR D0 o T STAH SN (A A I TR R R D 26

4.2 W% SE AT I I e R B A A

TS I8 HTTP TR Wy st TR
BB (s) FRINZ BRI (s) RIhE

6 100% 6 100%

2 7 100% 6 100%

6 100% 6 100%

-3 6.3 100% 6 100%

R 4.3 LAt H B B i e B R 4

- ‘ & HTTP TR R Wr R TEA R
B B (s) B IhZR BRI (s) BT

24 100% 21 100%

2 29 100% 22 100%
26 100% 21 100%

S 26.3 100% 21.3 100%

F 4.4 LRSI ZE IR IR 45 R

RV ¥EE HTTP FE AR Wr B2 AE FET
i} B (s) FLIhER BRI (s) JE IR

- 0% 76 100%

2 —- 0% 98 100%
0% 57 100%

1) — 0% 77 100%

W 4.2 on, HIEEHYUE ERE, W RPHEAFRT, Ry T 8O0 S R AT
FERI [RVER S — S0 . W13k 4.3 Pos, il EEEE Rl i, s R&ER Ba, B
N ECE ORI R R A 100%, (HAZAEIEK HTTP BN 807 AU H AR e £ %
KW RSt (0 R80T e H R PRI A R E, AR RTINS, T
e T Sk A7 SRS SCA A i s A (01 38077 5 RE A B X i 375 SR 280 B0 SO S gt AT R A
MEPE MR, BERSE MRS SRS WK 4.4 Fo, SRR, R B SR SO
SHFR, PrelEER HTTP {1~ 807 2T MR [ RO, MW i 8t (10 T~ 4807 20k
TH] DMl AR SR TR SR OO, FFATE BNkl N 8L, PrUAOARSZER I il (s
AR, W55 i & 22, @M HTTP SCIF T8RN 0, 1T mi8iAL S0 N 807
RN RAEN 100%, ESRVHFE 7R ], (HH T HOCHF AR YA BOR I AR IE .

RS TR o Y B T AR AT I R SR S T A IR Sk R W AR T 3, AT RLER

60



IR R PN 2 U o 2 VAT S

T L T B T IR A B 22 i 0L S R PR, VRl A O 5 T ) L% 92 M S S 38 5 37 S
R 2
4.5.3 HFEHREM

ST BAE AR ST A BB % % S o B A SR R AR B, A A 7
GRS, — AR AE LN, R A, HE EIRES T H—
& A A R GO B IO BRI, SRR T A B S EIRE S PG AT HIFH
X R AL B TR B AR EG, ST R /2 Modbus Slave BB BUGARIE LR A
B, HERR P BB & R [ AT B R T3 . EaR SR A5 R R — kAT A
Cat.1 L2 /9 IMEI A% H45 . 10s EAR— VRN S8R . 1 080 B4R — i olivi. 3 404h
AR UKH RSSTAZ SRS, P & 05 R B A A0 M R M 28 15 00 FREAT I, I Pl 8
AN, N2 H 9 EF 2 H 13 BT R . HIOES BN RS G, BBk
TR SRS S, RIS AEIE . &) 4.22 AR T R 6 & ST

RS

RRBfit

AHAsHRRE

HiRE (v8)

oo o

(MB) — SRR (MB)

4.22 IR AR A
R 4.5 PIRPASEDS 3T Sl A% far i Il 45 2R

WABTE OR) FEERRBAERFEARADM) R E R THIRERDM)
R 16.426 2.142
BHR 16.745 2.215
F=R 16.356 2.179
EHUPR 16.567 2.132
FHK 16.499 2.153
TI1E 16.519 2.164

M B 45 R LLEH, HT Modbus Slave B 1B BN e, A2 4 I B K HE 7>
FEALRRAL R, P LB IR AR AN K. AR AR AR fm SR s D0 e, T
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KA TS5 B 16.519M, F MUAE R T TR0 TS50 (L4 R 2.164M. FHILTT
W, AT R R R PR e e, RN RIRE TR A RERCR. 5
R PEHBAA L, BERMEMEREIC T 86.8%. IXJB/EVIEREIE 1& i S ms b 2 Fh i %
o AW (L FAE ] Rk B RCR . Bl 180 Bk R B AT 02K, BN Z R A BRI
DT HAE RS G RIREG E BRI IR TR LIk T e, FAM. &K
6y S iy SR BV BT

gi LTIk, AE et R BEGARIETE AL a5 AN DR ECHE 1% o SN £ 3 S v s B HEAT Ak
#H, b T KEESHER Lk, AMUATA RO AR R E A, BT A4 IR Ss As
AR, BRARAR I Z4E4 A
4.5.4 F2E MM

T BT B R I T LA 3% R G B T N TR (PR GRS AT IR . AR SCHE T
JEE T Wk, WNERR. RGN Ay, Bl hlas AR SER: TR 100
WA, AFEBUE S EAE DRI E IS AT IEIES), BE & & R e R & it T
By WA ZNE N, MREE . B HIREEE 7 R, sk TR T RIS £ EGE
FPAT, BEELEL, WFEEL, BREE R SRS,

K 4.23 L] sSehrill 3Kl

AR MISBRIIR L 2R 4.6 FFF
* 4.6 ZG-LRFE NS R

i [ BRI 2 AT ) EAEDSS Kot a(E
K 0 100% 0
R 0 100% 0
FHEPN 0 100% 0
VR 0 100% 0
EEIPN 0 100% HL R A 2 0
EVAVN 0 100% 0
FHR 0 100% 0
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TE-CRIBE MM R, B BB P IR, OneNET 13 ERIE (RIE HHL 28 A 52 b5
HREAT IS AT AR I, & RGBT TR . T8 TR MR, R 7 e B AN 2 s
ey, SRR TR G, E R A R A E T RN, B, LA
45 (SRR R H R SR 25 Fh i Fh TS 2 R 48 25 P 78 2, B R 2
BRIV BN, A ST B IR B RIS AL N RS, LA 1A E SR IS AT, 4
L TH R,

4.6 KE /N

AR TR RRE e ARIE T LIS A J2 0] R G0 I S FREAT T 400, WA RGO
Py CRYE DB i R R A A [ RE S T HEAT S . B X AR RGN
WRFEREAE, (2, AT S, BUR AT MRIAE . A2 IR
SHUEP ST, T T BORIAE I, SRR SR TR, TH T Sl SRS
PR BSOS, RO R B . 2R, iR LR, MR AER
SHAR, KRE TR AR o T U RO, 4 IR R 3,
ST RGN B EIR WS TR, (AE T SR TS, B T R
(IF 0k 56 T A A (A R ST U, 327 T WA TE MR B2 T B T, 8 SO 1
Bt WO TIREIIRE. SRR R CEER T T S TINLEIEAT A, BT T
KRGS A BB, 28 T RAEME IR IR FIOPURA . MR AR B 4
B B MR 2 R AT, LTS B 148 5 B 43 LR, S KBS AR A T 1)y 12 43
B W7 A R BT T AL R R ISR, O T AR B 100%: AR
BRI B PR B0, BE AN HEAT AL (3B P R R T 86.8%: s, %
B RGIFE MEIAT T, AT T ABIERIGRE AR, REREIT — K EBibBEAR
SRR, ) T ARG R
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HiE R ERE

5.1 B&h

ARSCEBF T B AT EE OGRS LS, B FCIE T R 0 7 SR A DA AR
B, Wit T - EBREECREENSR AR A% BdgamAREE, =G, miEm, W
MR%55% — R HERIZ A, MHEEEIEE, TR, MiERE, TREE% 2 m
hee. FEETE L bRIT RIZ 1T RE R R IR LIS AT AN FD S B AR 5 H e yE b
A 5 BAHAEAR ST R G AL S I RGN | 22 21, e PRI el AT 1 RIE SNt

AW EETAEWR:

(1) B AT H 3 R IE NS A SRR AR S I8 SOk, 20 HT 7 4Rk
HENS AN, FAEERRUREEAS S, EE LIECEERBANSYE, TiEREE
WRAEFE DT B T, R ENS NS A EE N TN, 0 2 R AR 7 i Fl
WEFB, WAHGSEEHIIRE ISR EYBNEARIUE R R T, a6
FeRTEE LA NI H R G EA T EE R E L.

(2) XHEARIE N N R G H & A ThRESR R AT T VRGN 41 . BB 4y et DA
GD32F103RCT6 5 F A% 0o (PSR ER AN DL Adr720 AR A A% O 3 {5 AR B R SE LRI B 2%
NHEE IR 4 ThRe . 8T — R VL AR R SREIL A8 AN 0 & MRS, s ibidfnig
{ERYUEIT RS485 AT, I HIBEBHOK I 1 I m BT EIRE R 6. &
J IR Web B Fl/NFE i I F A, ATARAG B R L NI S FORESE B, A8 T AR BIR
LS 0 % TS v LA AN B R

(3) EXERIEEN I ANLEBITRS, Z RSP RE T BNAN S A —EEE I, &
XML FED R FD R I K F B A I A8 RIEESIE IR . HHLE
H—ROGRIG NS N SLPRBE AT IR, RINAT A 22 Wi AR N o A . AR SC T
P 2 T AR 42 1) 8 (O XU AL IR D 4 ) R G, 3Bt Te B ik = A 5 A S SRR A FLAL I o B 22
PR, 25 A PSR RN R AE SUR A 4], LRI (R R R 1R 22 Gl 4R /N o T3 S PRz 4T
W, R IR AL B w22 AE B KN, ~P3AX TR 1.20 #Patae BRIk B R RS 1T . R fant
FEL S HEAT A — AN H AT A O Z s OB AT 4, R B R Rk, AER T R RS
EE.

(4) EERTEAR A CRTE LA NS R RIS R B8, AR SC3E FO0 A T Ik = AT
T 2 (30 25 V% 4 B AL S SR AT b T . RS R G AE S bRl I R T i Ra s . &
Ak BRI BRI AR A D B R SE T T R . B2 B R
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SR, JF RGN, 7 TRORIE TR, A T S B s (E
EHVE. RGOSR EH . 2R, HE LRI R, KW T HIR L
OO, 125 T RGNEIAREE, W HAR RSty R, SRR T SR,
G T RHHAR N, I RS R S L], R T R R, ROt
fRasE P, T T RO . PG 2R R (B T 0 B BA BB T A, PR
T RGNS BHREAYE, 5 T RGN E IR R FIURR . BUSIE R RGN
Wik, W T RS R S T e

5.2 REE

A HAEGIARIE I AR L2 A, B AR MIZ A, Wi T BRIk
WEHLEE NP RS, R T ORI AL, BRKCE. HETFAAZRAL, WG
B, AT RGURAETE RS TR AL b T -

(1) A B IRYEARIE L A A HER e RIB LI, R B — DB R A
TR AARTETEHLIR N, R HLE (T A R T R 53R . 2 SRR B HE R
LI NHEAT AT, SREEIZHIE, RN ARG, F— &R A AR HE
FREIZZE, EEZHCRALE, LU MR LB AR 2%

(2) ASCHESR FER AL [ S, (B0l T B 2, b S v 7 4
i) PID 8. A Ab % AR IR B 1 DK U 4 AL X b SR ML OB, 7E S5 S0 9 v 7
HE— BT S S B TE AR RGPS, BT SR e b

(3) FEXORAEREIR AL T, R AR RGN G B & HEAT TGRS, Bubxt P4
J2 SRR . 5 5 ST RT DL A S5 AN 2 U BRI TE,  IREE 3 AN 2 BB 1
e AR EH R 0 1 SR

(4) TERHURIAE ST, 7T DUGEAS B b A OB AT 00T, R 4 S IR S
[FIT X AR 75 S L A S8 () L TR IR R F S M, S5 SR A S 1L S B A 5
Fro BbAh, ARG IR R B SE T, TR, SRR T, 2
J5 AT DL SRSk A L P, AR SR R A TR 9, LG SE ks vk s b
I
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B

HE—WRAR, KAEIEIUEZL, WA SRR AN ERERN L 5. B2
PO TR 5 BB R A =5, RALERTRPIE, A5 RS2k
BARINS VN1 N R SR PSS B P D PSI AT/ R 0 = o0 I U I D o NS F B E R gl
WA EE, AW SRR AT . X =N, RIR— A PRSI B, B
B MERATAT B LR BTN

B, RO IR A U B 20, ARV SCRYGEEE,  TRASK A LR Ve ST SE AR 25 2%
HREF, BRI T 7 HIANEIIR S, iERBGRE R SRR M4 R AL ¥ =4 (¥ 8] B,
R IM R BR 5, PRI RIAR DA S — 22 VAT ) AR S BE A B s i 3, AN
Jihd, BikE —ERFESMIREE. A£5RMNH TR, BB CHRZIMNE0E,
e, BT eI

RSB I R T TRRAL T RG] A RE LALLM S gL T o6 kAT o 3RAT e 52 ) bt
&, TR IR AE, Al S I EHZ . BRI B ARE R E RefEE AR A
R IE WARMT AR TS 1 [F) 2

IR S ARG, SF, BREL RUHRI TR =4 RpREtE, SR = EE
MREH T, EROLR

IR B AT JLIR S, AR AT — BRI AR A 2 ST B R, R e
TR BRI =F R, BAT AR KA

U ASCRE KN, X =R RARATIS B TCAA B SCFF ANl ARAT 17K I A2 3RAE SN
TR IR IR S, AR E R A VR NEZ .

IR SCUP BN A B (2 0TAT], U URATIIR G, 3 2 2O BRI 5 510
B ILFFRIRR UL

wJa, FOOMABUERTA N, SRR, T, b7 RS T, RS
PN
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