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Abstract

Quadrotor, also known as quadcopter, is a kind of UAV lifted by the high speed spin
of its four propellers. Thanks to the development of MEMS , the control technology
of the quadrotor has become mature. This paper focus on the design of a WiFi remote
control system for quadrotor, specifically, developing an Android APP to control
quadrotor via WiFi conveniently.

This paper provides the state of the art introduction to the quadrotor technology, and
then introduces and comments on the advantages and disadvantages of the current
remote control scheme based on 2.4GHz PPM coding. This leads to the need of WiFi
remote control system and the elaboration of the technical details of it.

Finally, flight-test and function extensions are conducted. The result shows that the
system designed in this paper can control the quadrotor reliably and conveniently. The
system is also highly extendable. It can be modified to support phone attitude control
and aerial photography.

Keywords quadrotor, Multiwii, Aerial photography, Openwrt, Android
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#ifndef CONFIG H_
#define CONFIG_H_

J,-'ﬁ‘ﬂ‘ﬂ‘1?1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?1?ﬂ‘1?1?1?ﬂ‘Hﬁwﬁﬂ‘#??ﬁﬁ#?ﬁﬁﬁ#?ﬁﬁ##?ﬁj’

frEnw CONFIGURAELE PARAMETERS BEEE
P e e e e A e E e s Ly

.

1 |

Arduino b

3.20 Multiwii [& £ 114w 33835 Arduino IDE
3.1.2.2 PID 55 & %

BT DU AT S B A A TR . AR SRS RE, PTL R B T e
(BCERERLIEAT /0T o T A AP DUl AT 25 RGP, BT AT 21
IR B B EhiEH %, B IEES % . Multiwii R 2
P2 2R i ELBGRAT 1 L IR 40 o Pl (PIDY BT BYe i T A i 1 T K
AT 8% SRR SR TR AR PID 225 Sk l0, R X PID SvAEA T
.

eyl

FEAG42 1 45 B B S 5 O 22 3 L 81«
u(t) = Kee(t)

Her, u) vishlzsismt, e AWEEMNEMEZ 2, Ko ikl 2
HETLEN.
ik 5 th 28 an &l 3.21 Fros:

B

19

#% this file consists of zeveral sections

* £o create a workinhg combination vou must at least make your choices in section 1.

* 1 - BARIC 3ETUP - wou wust select an option in ewvery block.

= thiz assumes you have 4 channels connected to your board with standard EZCs and serwos.
* 2 - COPTER TYPE SPECIFIC OPTIONS - wou likkl? want to check for options for your copter type
* 3 - RC 3¥3TEM 3ETUP

* 4 - ALTERNATE CPUs & BOARDS - 1if you have

* L - ALTERNATE SETUP - select alternate F (3BUS, PPM, eto.), alternate ESC-range, etc. here
* & - OPTIONAL FEATUEES - enable nice to hawe features here (FlightModes, LCD, telemetry, battery monitor e
* 7 - TUNING & DEVELOPER - if vou know what vou are doing: you have been warned

* - (ESCs calibration, Dynawmic Motor/Prop Balancing, Diagnostics,Memory savihgs..... 1

* § - DEPRECATED - these features will be rewowed in some future release

|

»
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o5} { os} |
o o5 i 15 2 o o5 i 15 2

t t
3.21 B A e 7 T 2%

Bl 3.21 i, e ORI EE BN B e(t), 'BIAE t=1 IR AR 0 31 1 [RAR.
AR ERIE R, B ou(), EERA R RAN B 2R A S L A4,
FEARGIF, Ke HIEA 2.

A LE P AT — DR U M B E SRR B R E R E. HIt
FESERAE Y A R A A AR A R H 28, B — 5 A R LA 7 42

ELAI AR 73-F ]

R B0 D e DR ZE AN T I R] AR 2

u(t) = Hte(t)dt
0

L

Hrb, Ti RAMEE . B ER SR E R R R ZE. HARSERILL
Betg, WHEARIER, TR BRI RN, BBl O

1 t
u(t) = K.(e(t) + Ff e(t)dt)
LJ0
R 22 A
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3 3
25+ - 25t i
2 . 2 .
16+ . 16+ .
1 1t i
0s5r - 05t i
0 . 0 .
Q51 - nst i
1III 0.5 1 1.5 2 _1EI 0.5 1 1.5 2

B 3.22 LLAGIAR A3 Fa il B A ) S i 2%
BHISMALL 1s KAERAE, FHE 1s ZJaRFIAZE . Ehilas% e 1s 55
LeBkAs 2 2. BT AR ER AR, i 4m R s .
ELARIAR 73 P o 42l
T P AE F A i R 22 AR AL Z R TR R 2245 5 IR R . B4R

Ao AR FH A2
ma—mdig

Horr, Td 2&Rormta . MiRERE BT, u@)=0, MoEklesamL. K
RO E R AR B R, B B sl B B oA FE R B4
—ANFARK) PID #5428
de(t)

1 t
u@=K440+Ffdom+u =)
1J0

Multiwii gt A2 8 i S 158 15 28 BRI B 18 2 500 5 2900 “ATHR LS

B2, R e(t), i PID HIEE W u(t), 20508 u@fE A2 B L.
i BRI, Multiwii 7 22 R SRR B0 2 = A IR A br B Xy, z.
SRIGAE =/ b 23 ) iH 52 roll pitch,yaw [Rie%% M, SR 5 3E4T PID 454
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~

"B Muttiwiicont
TMULTAMILCOM) SETTINGS

il AUN1  AUX2  AUX3  AUX4
mu“lw”'com 0 P I D RATE LOM/MIDHIGH L M H L M H L L] H
¥230 ROLL (3.3 [0.030 i ARM L]

SAVE LOAD PITCH [3.3] [0/050 s ANGLE ]

= - HORIZON
COM=COM3 vaw (58" [0i0as 0.00 e

ALT 64 0.025 24 MAG
PORT COM -
CLOSE COMM Pos 0.1 0.0 HEADFREE

HEADAD.]
PosR 2.0 0.08 CAMSTAB
NavR 14 (020
LEVEL 9.0 0.010
MAG (4.0

MID 050 |THROT 1000 1000 _F#)T -_F;r_(_;-;
EXPO [0.00 FRONT_L FRONT_R :

RATE [0.90 ;gtl‘_‘

EXPO [0.65

READ RESET CALIB_MAG CALIB_ACC WRITE SELECT SETTING 0

ACC BARO  MAG
GPS SONAR OPTIC

Power: 0

pAlarm: 0 START STOP I .
Volt: 0.000 Cycle Time: 3076 12C error: 0

it 1t
z 250

GYRO
e Ck!p
YRR 1 — o

MA

G
ROLL 25 NP R
PIICH  -128 _ N \
YA 73 rj
aLT 0.56

HEAD o dﬂ')\““"ﬁ‘" spee.d:
sat :
dist hom

ACC
p

K 3.23 Multiwii =541, HAmT LAl E PID S5

32 WiFi-BITESH#HIRREILINA R
3.2.1 TL-WR703N & 28

TL-WR703N %t #s tH FH B4 —~ USB 0, HEEWRI Openwrt, —4~5¢
R[S PR Linux R4, —& RIS 1 i 2 i e . RS
T iZaK B as, RN Openwrt [Ef:, ke BCh 564 AT il i WiFi #ib.
AR Z RS A ERE, AR SO B

3.2.2 Openwrt

Openwrt & — 3K R AU Linux & 4THR. OpenWrt $&4t T —AN5E 2RI 513X
R, MRIFHFRFAERNRE N E, R B k&, DOERAT AT
N FHAZ T o

L\ Openwrt f5, FoLJi 75 22 50 H2 2 1 #5 1 WAFT, 5053 ) T 2 SR (BR A ik
4 192.168.1.1), Frid root Zhd. < JaHk AT LAH root K5 ssh 21| #% 28 1E 4T 1 F%E
BEAE . AL SO 5 A5 B winSCP 4% (Linux RN scp)-.
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%] 3.24 Openwrt terminal
3.2.3 Ser2net

Ser2net s& Openwrt F— AR, & S2EL T 8 DR O EdE (s, 68
A TCP WS W 5t DUHR € B R R e R B3 — s 1 |, mT DL L4
I TCP RS AN A0 H 2

W B 3 LGB B, IIFE Terminal FHiA:

Opkg update

Opkg install ser2net

mRKAEEZN KM, WHZETF3NAAE openwrt B K M IF
http://downloads.openwrt.org/ T~%i, Jf bAL R &, RiEiatr

Opkg install xxxxx.ipk (% fFH.44)

22 A0 I C B ST etc/ser2net.conf.

I, HATICE

3.25 etc/ser2net.conf SO/ HBLE S B

B INSH) & SR
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3001 — MW o 15

Raw — JRIGEHE L ;

600 — FERFHSIA], BAAZFD. Ui 600 Fb N BEAER:, IO iZ N 1,
Idev/ttyUSBO — % & 2| (1) AT & S K
115200 — AT A IR 3R

NONE — & & i (parity)

1STOPBIT — — M 1EA7

8DATABITS — J\ /M dafr

-XONXOFF — 2[4 XON/XOFF 3¢ #¥
LOCAL — A~ #L il fig 1 #5 2k (modem line)
-RTSCTS — & HRE A ()42 il
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WL KT SRR SHOR AR R o 8 3 ENUH S S T
3.3 FHmEE RGNS R
331 ?‘E /}IL?E.

r-r-—-——"FF+~">"=>"7"7">"7/ >/ >/ 7 /Y 77— — — — 1

I I

I \ 4

I

| WiF i HE 0T 2% FEAT LT 45
WiFLESERE IR T BEAPIRAS

ffisocket

o

\ 4

—_—— — ——— —

I socket

\ 4

1

\ 4

I
I
I
I
I
I
FERT 108D |
I
I
I
I
I
I

4 E TR \/\
socket LE
W oA —

353

3.26 FEFHiFEA]. HALR AR FAARERE, BEMERYCER RN &
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i 3.26 FRFFREE Hh g M EARR LR, OEERRREI SR,
B e — B L6 FE LR FRAE 58 AT Aa 4 S THT, 3 A M U 88 AR a2 B4
LR FE b B 5

Kol Rk LR FE 2ot T WIFD & 75 O RE, WlR R, B AT
BHAE, il socket KikH %,

1 Wi B % T, WIiF BT 28 2 304 b DURTIE B2 (1) socket, #i
f# socket EHEHAERF 10 0o ML AR IAE A2 554 Multiwii 146658,  anid
ITAKPREHE, I BETH AR HESS TAE . S5 4F 10 0 fa B Bm e Sodtf2, B R szt
BEHL AT 28 B 1) AT R

Rl R AT ORISR R A, REAT M T AR 2 SERTAL T A R R R i A
W, BEBE RSB REI AT KT
3.3.2 MVC &t RN

MVC B’y Model-View-Controller 455 . MVC HERIEEAFR 7Bl T =4
ZO B, LK (View) 71 574 Model J@7rga -, #iil#% (Controller) #7571k FH 7
248 Model, 57 (Model) 71 35 i £ B M. A& APP 17 &R T MVC #itJ5
M, &I, LD S AR AN R S, FRARLED A .

3.3.3 Model-iZE # 1Y

Multiwii SZFRE IS O S RGE G B AT 8, iR Multiwii [R1EE Alex
7E Multiwii B ARG E, Ha O T

Multiwii & FT I (MSP) B — g A <SR4T R ><T7 Al >< K/ ><dig 4><3]
P>< 500>

HARATR 2PN ASCH A $M” F SR b ic £t 1) 46 s

<7 >, <ORINEAR & I A ) RAT RS, >R R EE AT R R
[ 42 1] i o

<K/ SRR <BHE> BN 758 S G arddi A B <HuR B>,
WHRE—N R RAT#E SR RATEER R (., AR/ E N 0.

<A > — MR IX 7 AN AR A 1) 32 £ B4 .

< HE>H L HE 1R SRS I EERE, 7T BE Bk S <y 2> 1 R

REIRA 2 X <K/ >< i &> F<HdE> B b A+ 1 AT R BRI 45
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Vo4 O B W S S Muliwii 89 Wiki BR[O,
http://www.multiwii.com/wiki/index.php?title=Multiwii Serial Protocol

public List<Bvte’? requestMSF (imt msp, Character[] payload) {
if (msp < 00 {
retorn nnll;
1
List<Byte bf = mew LinkedList<Bwter();
for (byte c : MSPF_HEADER. getBytes()) {
bf. add(c);

byte checlksum = 0;

byte pl_size = i(byte) (ipayload != mull 7 {(int) i(payload lemgth) : 0) & OxFF);
bf. add (pl_sizel;

checlesum "= (pl_size & OxFF);

bf. add ((byte) (msp & OxFF));
checlesum "= (msp QI']xFF);

if ipayload != mull) {
for (char ¢ : payload) {
bf. add ((byte) (c & OxFF));
checksum "= (¢ & 0xFF);

1
bf. add (checlksum);
return (bf);

B 3.27 R BRI request FoHS H Bk
3.3.4 View-F R &

View 115745 F P 4R AE ] WAL 1) 5Ll . 76 Android T & 1, view 4GS IE A
JAE view G, HAG @ layout/* xml SO .
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RelativelLayout

P» RelativeLayout
MjpegView

K| 3.28 view ZEH K]

28

7> debugTxt

> ArrowView

T status

» Dual JoystickView
> aux4Btn

T aux3Btn

> aux2Btn

> aux1Btn
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Hrpb, B4 view Z 8] A5 5K H relativeLayout, MijpegView A B4 [A14% &
ANALE, aux1Btn~aux4Btn JyREfE AR DA BETE, R E AT,
TR, HRaR, @815 . Status AT debugtxt v Eo~ AR (E R . ArrowView
BHLkAEAE . DualdoystickView & 7~ 24T

3.3.5 Controller

3.3.5.1 WiFi E#EiEh

BAEEL T SHLE I WIFT BiE-TL-WR703N % H 28 42 7. TCP i&4% . @ik
B 7R YR 2 H bs bk 1P M 5, SREEST socket. FF Hi socket & 25 %
P R IE LR FE RN B R 2R FE

Blverride
1 public boolesn Comnmect (String ip, imt port) {
Enable ();
address = ip + “:7 + port;
setState (STATE_CONNECTING) ;
try {
mySocket = new Sn-:ket{il:l, portl;
mySocket. setKeepAlive (true);
inStream = mySocket. getInputStream ();
outStresm = mySocket. getOutputStream ();
setState (STATE_CONNECTED) ;

} cateh (Exception &) {
e. printStacklrace (J;
commectionlost ();

return false;

retorn truoe;

K 3.29 WiFi ZERACHS Fr B

3.3.5.2 B A EIEER

2 WiFi BB ST 5, B0 R B Ah 50K A7 P i 3 s Rk 45 AT 2%
[] 9 1) K AT 205 SR AT LSk A e, AN LK [FEB R [E P AL 5 FHL 7 A,
WH T B R IE I EIR .
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BEA, HE ROEFEHAE NS Multiwii FJEEE PRGEAT 1B, BRI
% R BB AR e b . IXRE B2 BRI Y o B AT e B A

3.3.5.3 HUFBIZWIELR

R U A ST AT AR ML 1) ¥ AT S 8. B A RTVLER R R{E R,
DA AT #R [EIE @ 5 dr & 1) ACK 15 B

R4E 3.3.3 IR Multiwii 208z 010, BN EERE A H<BATRF><IT RI>< K
NSy A ><HAE S<IR IS NN s, Hodr, <R >SE O BORNAE
<y &>H K%, H<K/A>SPMERE, HMBAES PR NiE. TEHFRH T
A RRRSHU 7 2R B . &I — N BB A — RS,
WA R B A B, R R BRI IRES .

1 private woid ReadFrame () {
DataFlow—;
while (communication databwailsble()) {

try {
¢ = (communication Bead());
} eateh (Fxception &) {
c_state = TDLE;
Log. e{"MultiwiiProtocel”, "Rezd = null”);
break;
}
if (c_state == IDLE) {
c_state = (c == "§" ) 7 HEADER_START : IDLE;
} elze if (c_state == HEADER START) {
c_state = (c == "N° ) 7 HEADEE_N : IDLE;
} else i1f (c_state == HEADER N) {
if (e =" {
c_state = HEADER ARRON.
} else 1f (e == "1") {
c_state = HEADER ERR;
} else {
c_state = TDLE;
h
} else if (c_state == HEADER ARROF || c_state == HEADER ERR) {
err_rcvd = (c_state == HEADER ERR); /=

now we are expecting the

e
oy

K 3.30 Hodfs i U HACRS A B
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WL RSV 2 5 R B AR Sl B R 5 3 AEH U MR A
3.35.4 R ARiTIELR

212 fos, REAF LI A REAT AR, e ORR AT RS TS W, A
MFEAFF A SRR . 9 T RELEFH 7 [FI B B8 50X PR AN R AT FPIRAS , AT
2 B B SRR

7E Android JF &2 H, il AR B 2% MotionEvent 25, FH 7 iR il Al
PE# 2 i—> MotionEvent Xf %, &5 A il e view, H view H 1R 2L
onTouchEvent 11 57 AbE

LETH s, $EAT R filds HAE 5 —H DualJoystickView JRANEE, 1225
s A G 2 2 MR AT AN AR AT, AHSSARRG & 3.31 Al

Blwverride

public boolesn dispatchlouchEvent MotiorFwent ew){
boolean 1 = sticLL. dispatchl ouchEvent (ev);
boeolesn r = stickR dispatchlouchEvent (ev);

retorn true;

Kl 3.31 fidz 4 kAR

R S, H PR T8, B3R, 8 T48 50 A4S MotionEvent
1 1¥] ACTION_DOWN, ACTION_MOVE, ACTION_UP 2%,

fEZ s, Y0/ AR TR, BT A 02k
ACTION_POINTER_DOWN i, Jgsefili’k ACTION_MOVE A}, #hilds
fili % ACTION_POINTER_UP =414,

FERERF A 7 —A> switch SRANWASF HFAE, 285 0 fid A Ar B 2 A
% view HFIVEEIN, $5 5 AT A OC I HE .

3.3.5.5 EEMEELR

ZIH LI T I TR A (AR RS ) R RAT 2R LA ThRe, ik
P IEE FHLEE AT 21T B AL .

7€ Android o, @iV ROTATION_VECTOR_SENSOR, FfyEMAH M
") onSensorChangedListener, FA 1A LASRAG IR AT FHLLS MV Tl RE&
AR DY T B e R R AR P, PR IR TALAE Z Bh, Y Bh, X bR
FRE 7 FAERE, e Rk T LA S MR,
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AR TAHLE SR ) pitch A1 roll FOFEAT AL &, AT SEI 1T HFAL

%%ﬁﬁ%ﬁ,ﬁﬁ%ﬁxmgﬁmwﬁo
4

s

X

z###,##f’#

K 3.32 Android 5& LI FHLAR KR R S HERAL bR R o 7B, FHLARKS R,y SRS AR AT
LRI IE B 75, x BTy a4 ) AU I A I,z Bhag i TR % 1L 07, 5 sk
A, kAR R,y BOETT R IEDL, x BHIETT AR FIEAR, z BhIETT R AR

3.3.5.6 HLk[E] S HE1R

3.3.5.5 WHIILEMEEEME FHAE X FF1 Y hess f FE s 2
pitch 1 roll FIFEFF RS & . (HFRATEIAS BE W) B LA FHUAR G T Z Rl i e /i
MR 2] yaw b, TR TR S UF YR AT SRS TSk IR ZE, AR5 18
i PID BERIEATEE S . T SEIL K AT B MLk 5 FAHUNL K B8 ) 25

KT PID VRN S I 3.1.2.2 —5, ENLK A ARE A SN 1 40 R Y
Rtk

WEHE

B, PID 5 520N

1t de(t)
ma:&@m+7femm+u =)
iJo

Hrb, Ke, Tis Td 73 A9 LR a4 i U 280, ARG IS TRI AR o0 Bk 1]
e(t) )y t I 21 e s (R AN B B 2 TR 22 A0, ()2 bl ) R4 € I 2% i
FONTHENUE B R 5 S, & 208 Bt rEide, HEmRERs, M
ZEAE Y, BRI AON:
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k
T, T
U0 = Ke(e () + 7 ) e + 7 (e(k) = ek = 1)

bz, BT ZE R LR ZE e(k), EZHR LTI R 21
A, XM ER, B SRR 6], fESCPRN o, BATEEE

G
Au(k) =u(k) —uk—1)

Ty T,
= Kc((e(k) —e(k — 1)) + we(k) + == (e(k) — 2e(k — 1) + e(k - 2)))

u(k) = u(k — 1) + Au(k). Hrr, Ts REEFM.

FESEFRMNR T, RIAEE IR MRS, AT EMEM, RELR
BIAR A F g AT LASRAS PR i skl RO, BT AT W T P $8H

o B 1 2 4 R A

A EL B AR S UmT . ansl e() 285K, B e()FIEMIRS T 28K, #%
Hl B ) B ER, ATRARITE T K. (EAEEH RS, Hlansm B EE 2
FAAE B RBREY CBRIMED . Wz ¥AT WAL yaw 1838, & 0% H E Ry 1500
+500(1500 AL A) . SEBREESIR, ST Bk AT A RHL RS S SR R
B, FRATHE yaw 3 IE ()% B E ¥ BN 150070 2 1], G 2 i 2 1 R 4
FEIE T BRI, DUE R PR S AR i 28 1 B 2

B IEAR 23t A

T —MNERSER RS, REmMZE e A7, EHISMRMEMN2
AT i 22 AT SR T ORI ARt O 1 LA i A PR A R A
P, FEFE A 4 R B BE RS, ZOCPIRERT, b S i 28 i g ok,
B (AR oA

3.4 Bg S EfE RESKMAS R

3.4.1 HEIRIESLAYIZEY

WL AG L IEE T iMac —RNLFIIRHIIRG L. EMEER, 295, 4
X% H S MIPG-streamer 84 . i H H 48545 Sk [l e fEA LK BIRTHE 7 191, SR )5
F USB 2k i&EH: 3% i #s L o
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3.4.2 MJPG-streamer

MJIPG-streamer #&—3K Linux T BIJFJEE Ao B R LT Linux-UVC 1Y
MFk A L EL E 1) IPG & Fr B84 B M-JPEG iitA& i 3 M 1T 1.

VAR E IS R LU AT B, B 4G ssh BR% a8 B de BT A

Opkg install kmod-video-uvc mjpg-streamer

Opkg LB H R Gt < H AR LA ) . 2345 )5, K kiiind USB
B AR, BEBT SRR IR ke, AT F/devivideoO W4

FFHLE J&3 2 MIPG-streamer

[etc/init.d/mjpg-streamer enable

J& 2l MIPG-streamer

[etc/init.d/mjpg-streamer start

2 JE AT BAYE B AR 14 8080 3 11 BRI ey 1 14,

€ - C M [)192.168.1.1:8080/static.html

MIPG-Streamer Hints
Demo Pages

a ressource friendly
streaming application

This example shows a static snapshot. It should work with any browser. To see a
simple example click here.

Home | Source snippet
SEtC <ing sre-rs2actionssnapshot />
Stream
Java
Javascript
VideoLAN
Control

Version info:
v0.1 (Okt 22, 2007)

© The MIPG-streamer team | Design by Andreas Viklund

K 3.33 WA H
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WL R SRR 5 BORZ2BEA R AL B TR 4 % TH R

FIE MEMR

4.1 BIE ARG
ZTA TG, WIFT JEH% RARENS BT M e AT SR (T 45 (0
L R £ R G LR i A0 B8 1T i 20m 2247 . Bedi AL AEIR 76 10ms
i, SRR,
Lok 4.2 REEVEREIVE(AT I BUR RI4L Dy se

# B 2m 5m 10m 20m
JEIR 7ms 7ms 8ms-13ms | 10ms-113ms
FEAR 0% 0% 2%-4% 0%-43%

Rk A3 EEVEREIEETIT K& RL )R

JiiER= 2m 5m 10m 20m
FEIR 17ms-30ms | 15ms-40ms | 31ms-58ms | >100m
FHE 0% 3%-8% 30%-58% | 40%-79%

I SCHR[AST I T w] 5, Wi AR5 R 88 -5 S Om i I B 45 5 A E e e
R WRAE T e, WA, 5 M AR T o A A A B R, TR ek
IR, SEEEEE K.

SMERE L A AT IR 2, ol S EOR BRI R, B0 K& 5 4%
Wi 2 [ A BEfG ), A BRI ORI B AE S omE, AMIRRAR 75 MeEL; P
AR T PUBOR, 3G IR Mg 7 o B, AT RIS IR L

BBl F W S8 RAT & RATIN, ASSCRBOH P 8 20w B T (&
WY =AM, HOTEEE A LIS IE, £ 20m JEE AN E .

HIEHE 4.2 REEVERENPFCA T RIR BE D RE) fos, BRI 5 RAT 4%
PRE IR N, SERAE AR LT, HEEE ORI AR E Mt SR BT, A
20m I, A EERAEN, MANEZURER T 43%. HER 43 Jon, 34
TFE B RAE Dy Rer , REEME S IEEM B AR RN, EisRE R~
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B XN EEEEE S T WIF K5, RS A S 4R TR

S ==

Kl 4.35 FHL APP #K
SEIR B, MEHUIFMEES A, P R TEAER . B HEMTE R S
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EHA2 40 B AT, fRAARILTT .. BOHLK R R A LS S A T LA
BE RTINS, HEMKZELEH PID tHE Y yaw EIE MRS, Fril
B2 = BRI D BRTE IR e BRI AE 55

PR 9 B A5 Sk A H A B AR B, WD IR BE R B AR IR AR
HEA L, SR ETIERR. W2, Zulsed Wk E AR
e

4.2 B EE RGN
SR, PEHR IR e 5% G5 il St Ml AT, 561 1 FSGAO (953K o

4.36 APk ]

HJ2, 778 BUR AL, WIFT B 8 2 b G s S, &
PERAE AL IR AR, — MR T 7 100ms. IXAF B EIR X 4545 K AT 28 R Uit IF
WKk, HAESSE WU UT AR oI5 ER AT A i AE LB
WAF R b, S8 LR R B P S O . B i3k — 20 T 4 [l 4% 1) PR B8l
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