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Control of Body Slip Angle in Intelligent Connected Vehicles

under Encoding and Decoding Conditions

Abstract

The invention and application of automobiles have greatly expanded the space for
human activities and promoted the process of urbanization. However, with the rapid
development of automotive traffic, problems such as frequent traffic accidents and
insufficient utilization rate of road resources have gradually emerged. When vehicle
safety is taken into account, the research on vehicle tires has received considerable
attention, as the improvement of tires has a direct impact on vehicle handling and
braking. In the relevant research field, the tire deflection Angle is a key kinematic
parameter. It is caused by the lateral force acting on the tire, specifically defined as the
Angle between the tire's axis direction and the actual direction of the tire's travel during
the vehicle's operation.

In the research of the vehicle deflection Angle system, the accuracy and timeliness
of signal transmission are crucial to the performance of the system. However, due to
factors such as the limitations of network resources and time delays, data distortion
problems inevitably occur during the signal transmission process. These problems will
not only affect the stability and reliability of the system, but also may lead to a decrease
in control accuracy and even trigger security risks.

To reduce the impact brought by these transmission data distortion problems,
researchers have proposed a variety of control methods and techniques. Among them,
encoding and decoding technology has become an important means to solve the
problem of signal transmission due to its advantages in data compression and
encryption. This research topic studies the control problem of the deflection Angle of
intelligent connected vehicles in the case of encoding and decoding, which has certain
theoretical research value and broad application prospects. It is an extremely
challenging research topic. Specifically, the work of this paper is as follows:

In the first part, the final bounded control problem of the vehicle deflection Angle

in the case of binary encoding and decoding was studied. Firstly, based on the
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measurement output of the offset slip Angle system, a state observer is designed to
effectively estimate the system state. Subsequently, the controller was designed by
using the estimated state difference and combined with the Lyapnov function. It was
proved that under this control strategy, the system state of the skew Angle system in the
binary encoding and decoding case is exponentially finally bounded in the mean square
sense, and the minimum final bound was obtained. Finally, the gains of the observer
and the controller were derived by using the linear matrix inequality, and numerical
simulation experiments were designed. The simulation results verified the feasibility
and effectiveness of the proposed method.

In the second part, the recursive filtering problem of the bias slip Angle system
when signal loss occurs under the binary coding scheme is studied. In the signal
transmission process of the offset slip Angle system, an additional signal loss is
considered and satisfies the binomial distribution. In this part, a filter is constructed so
that the covariance of the filtering error has an upper bound, and the mathematical
expression of this upper bound is derived. Then, the gain matrix of the filter is designed.
Finally, the effectiveness of the filter was verified through a numerical simulation.

Zhang Xinyi (Applied Mathematics)
Supervised by Prof. Liu Hongjian

KEY WORDS: Intelligent connected vehicles, body slip angle of vehicles, binary

encoding, recursive filtering, Lyapunov stability theory
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=00, i o A B

W XMEEN P, WHEP{n, =1 =p. KT HEHT, KCEE AR
HABEANS o 55, AT DUAREE DL R s 2R B 1 LU o QO HEAT MR LA 4k 5 J5

salE T

(2-5)

J -
se(h,d)=-g+> m 275 (2-6)

P SRl 5 7 58 (PR 1, 751815 {538 - X AEF A BRI LS U (5 5 30t
AT YRR, X 75 R FH AT R HOGHE S AT TR B . — ORI, TERTIR B
WIS T, ARt ZE Bk E TR 2 AR LR 7S

PR, NN R ERTE 1812 BSC (1 — LB Al .

b arE LR N E S

s.(h,J)=h +r, (2-7)

Hen 25, (h,J)—h FoREWHREE . RIEQ-4), 2 IRMIBEF 5 A3 L

W, fEaou(a —1)o sLHE, B

P{r, =-as}=1-a
P{r, =(1-a,)5} =a, 2-8)
NG ERZE T AR R ) — B SRR

312 2,100, T £ A B AT A5 %, B () =0 A B{r} <2

BSCs [—N 5 Z R 00T s
BI# 2.2: BWAES s (h,J)#id 32 XHER N P FF1c4Z BSC &4, NHEIR
B 155 s, (he, 3) IIME AT 2R

E{s;(h.,d)} = (1-2p)s,(h,,J)
49%(2% -1)

Var{sf(hk,J)} =p(-p) 320 _1)

12



TRUTAE R L 2 A e

Hrp SRR R TR & 7 1
B s (D, J) sRERBEALAS B, 10K 0

E{s;(h.,d)}=-g +2E{mfk}2”5
=-g "‘i(p(l_ m,)+(1- p)mi,k)zi_1§

3
=s.(h,J)+ DZ(].— 2mi,k)2i_15

S AR s () =g+ X m 278 o,
pi(l—Zmi,k)2”5 - p(iz”a—zi m,25)
=1 i=1 i=1
=2 p(g _zmi,k 2i—15)
i=1
=-2ps,(h,J)
R, T BL T E{sS(h, )} = W-2p)s, (h, 3) . BEAR, sC(h,d) 7%

A4S A

var{s;(h,, ) =E{(—g +im5k2i‘16)2}—(1a{ss(hk,J)})Z

i=1

{(i(mfk E{m’ 2" 25 +E{si (h,, J)})} (B{s? (h, I)})?

- (3, -B{m 2 o) |
=12, NI, RS, T BU M, A RS, R
My € {011} , BE—B R

E{(_J m, —E{mfk})z”é)z}
=i(]E{(m,k)} (E{m?, )?)2" 22

49°(2” -1)
3(2° -1)°

BIH BT IR, S T Rt hIgAS T %, e i T B R AR A S
A, MEBmEKE, EHENTERAFEEN TRERF S, W

=pl-p)

13
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sc(h,3) =vec{s (h,,3),....5, (. I)} , Foerfrhy, Stk h eR" W5 H. FR,
i SRR S A S LB Y Rk R R AR, flln, Yh eR'N, H
s;(h,d)eR", s)(h,))eR", g eR",
B3 5 sg (Y(K), ) AR AT i G b 52 81— SERRBE R B0 9 T HME SR I,
ST FH VR S R 1
() =7."s; (y(k).J)
Horp oy 21-2p, AR LS 5 W BIES T EAE S M, BE{YK)}=yK) .
PRIk, BSCs A p AR 22 5 ) 45 2 7 ] AR 9 8, = §(K) —s, (y(k),L) .
KT 2-7), BErREREAL 25 (Y(K).I)-yK), REH
§(k) 2 y(k)+8§ +1, (2-9)

2.1.3  RARRD S TORNIRH SR 45

T REEURS2-3), EHlaEm T

R(k +1) = AX(K) + Bu(k) + G(§(k) — HR(K))
{u(k) = K%(K) 2-10)
Horpt R(K) ARG, K RIG AR 52 F 3 b 24 25 .
Wi IR R G D2 RS s
z(k) = Cx(K) (2-11)
o C & AT IE 44 B (KA B
s THRZE N ek) = x(K) - R(K) . 2R)5, HZERQ2-3)A1(2-10)AT %1

e(k +1) = (A—GH)e(k) -+ Dw(k) ~GNv(K) ~ G(5, +1,) (2-12)
sesb, B E X0 2[X () e K)] Wk 2[w k) VK], s%ste

3)  Q-1)FIQ-12) AT /Ml R

X (k +1) = AX (k) + DW(k) + G (S, +1,)
y(k) = HX (k) + Nw(k) (2-13)
2(k) = CX (K)

14
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Hr
_{AJFBK —BK}_[O}_{D 0}
A= G = ,D=
0 A-GH -G D -GN
H=[H o ,N=[0 N],C=[C 0]
22 FEHER

FEUERA E G R 20T, ER Ll T 53
FI3E 2,307 Xp s x Ay DLGCEATE S4ER IEERERE P, BAUR A
B2/ AYA
X' Py+y Px<x"Px+y'Py
BI3 2498, @ HO<y<1HIm, V(2 2=012,..} B FUFH,

f
V(z+D) <N (z)+m
i

7/ZV(O)+m(11_7/ ), for y #1

{V(z) <V(0)+zm, fory=1

F12 2510 X FRESET mIERE B e R™™, HORAFAEMN IEAZAEFEU e R™

MW e R™™, fiif3
U, s
UBW =| ' |BW =
u, 0

H iU eR™, U, eR™™", fi £ =diag{y,....;} & B T4 R4, Hb
2(=12...,m).

B H 2.6 X FRET mAREB e R™™, @R MR HF &

0
e }U =U/RU, +U;R,U,

Rl:UT[o R,

He R, eR™™, R, e RO™OMZIEEHEE, U MU, L5 HE 2.5 i 3, NAE
AR AR e R™™, 75 BRi=RB .

15
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BLEE, JFEA s U it

FEH 2.0: B¥bRE0<p<1IfHLAERAM K MG . W47 7 X 4 1
R=diag{R,R,}, fEH(2-14) ., MM R GefE i mpid % NI RS
RASTELTT RGBT S JF HL AT LGS R 2 i B

0=4A"RA—(1- p)R<0 (2-14)
Hrp
0O 24D"RDa(k)w" (k) +3G"RGS,§, +3G'RGr 1] (2-15)
UEBR: 8 SRR R R T
V (k) = X" (K)RX (k) (2-16)
) 2 R U K R R 2

E{AV ()} = B{V (k+1) -V (k)}
—EB{V (k+1)} - (1- p)E{V (K)} - pE{V (K)} (2-17)
= XT(k+DRX (k +1) - (1— p) X T (K)RX (k) — pX T (K)RX ()
RIETIH 2.3, F
E{AV ()} = B{ (AX (k) + Da(k) + G (5, +1,))" x R(AX (k) + Da(k)
+G(5, +1.)) - - P)XT (KIRX (k) - pX T (K)RX (k) }
=E{X" (k)ATRAX (k) + X" (k) AT RDa(k)
+ X" (k)A'RGS, + X" (K)A'RGr, + @' (k)D"RAX (k)
+&' (k)D"RD@(k)+ @' (k)D'RGS, +@' (k)D"RGr,
+8§ G'RAX (k) + 5 G'RD@(k) +§ G'RGS, +§ G'RGr,  (2-18)
+1 G'RAX (k) + ' G'RD@(k) + 1 (k)G'RGS, +rG'RGr,
—(1-p)XT (KRX (k) - pX T (k)RX (k)}
<E{X" (k)4ATRA- (1- p)R)X (k)
+tr{4D"RD@(K)e" (k) +3GTRGS, ST +3GTRGr 1T }
—pXT (K)RX (k) }
B LR, A

E{AV (K)} <E{X" (K)aX (k) - pV (k) +tr {3} } (2-19)

0=4A"RA-(1-p)R

16



TRUTAE R L 2 A e

MIEQ2-15), FFHMQ2-19)75 2
E{AV (k+1)} < (- p)V (k) +tr {O}
SRIG, WRIESIFE 2.4, BRILLTFAZ%SL

o)+ 1-Q@1- p)Htr{v}

E{AV (k)} < (1- p)E{AV (0)} +tr
Yo,

(2-20)

EX 2.1 WRAEEH >0, 0<a<1lft>0, N
E{ll x(K)I*} < yo* +1
BEAE, @-16)T 5, B{AV (K)} 2 4, (R)E{I x(K)P} - KBk,

1-p) E{AV (k)} .\ 1-Q1-p))tr{v}
Auin (R) Pin(R)

. (1-p) E{AV(0)} . tr {0}

Annin (R) Pin(R)

tr {U}
Pl (R)
SEHEL 2.2: WIRAF/ENAIAERE R =diag (R, R} UKD MO, (73 DL T2k
VAR AR AT, e 1 RS 3B RARRD IS T T i RGURSTER 7 b2
e B 2 TR

B{ll x(k)IP} <
(2-21)

RYEE XL 2.1, FHREIRESLZ

<0 (2-22)

o,=A"RA+A'BO" + DB'A
0y =®B'A 0, =A'RA-ATOH-HTO"A
Oy = BDT, Oy =— BD', 0 =R
c,=0, 0,,=60H, 0,=0, o,=-R,
2 ) 25 P 38 e R R ER R 2B
K=WIZ'R/ZW'®'
G =R,
Hedu, U,, THWEETIHE 2.5 FE L.

(2-23)
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ERH: FRYEET /KNS, A6 RE A AT R AR (2-14) . KB B 45 AT diag
{l,I,R,R}, %i% diag{l,1,R,R}. M5IH 2.6 MIAIfF/E— MR HAFER,

HBRi=RB. [FifEXDP2K'R, 62RG. {3

A'RA+ATBO" + ®BTA x x %
~®B'A AR, A-ATOH —-HTO'A =
] - <0 (2-24)
BO ~B® “R
0 6H 0 -R,

WRIE5IH 2.5, %3UBRi=RB A5 K

UTZWR— UTZWT 2-25
0 1=R| 0 (2-25)

Ri=WXZ'R,ZW' (2-26)
) K AL 8 R U AR R N
K=WZ'R/ZW'®'
Ru (2-27)
G=R,'¢

23 HESHIRHEME

A FEAL N R G B E I S B SCHR[50], Wik 2 Fios.
*2 WHURRGEHNERSH

ZH BUE ZH e
m 380 kg Cr 5000 N/rad
I 122.08 Nm Cr 5000 N/rad

Vx 30 km/h I¢ 0.6 m

Lpre 5.135m I; 0.4 m

R RS, REFAMEREVh=0.01s. HERKFESHUIT

D=[01 02 015 0.12]
C=[0.01 -0.015 0.02 0.012]

N=[0.01 -0.012 0.015]

18



SRR 2R L A 1S

AT E N o(k) = **sink, v(k) =e**cosk . R4 ik SHEE, FIH
Matlab 1SR AW 25 3 25 FOos il 28 3 2, a0 R
0.0006  0.0007 -0.0001 0.0008
-3.6241 -4.5419 0.3719 -4.8514
1.4218 1.1702 1.3224
B 1.3772 1.1330 1.2778

11.4353 1.1813 1.3350
1.6885 1.3902 1.5750

K :106>{

% 108!

m— it hout controller l

0 10 20 30 40 50 60 70 80 90 100
Time (k)

wwws With controller

0 10 20 30 40 50 60 70 80 90 100
Time (k)

K2 RSP p

%1081

m—without controller

0 10 20 30 40 50 60 70 80 90 100

Time (k)
20 - - :
\
10 = 1
H
n \ A /
;0~.\f.’:\r’.',‘m~“w~ o s m B —
! [
10+ !
-20

0 10 20 30 40 50 60 70 80 9 100
Time (k)

K3 IR 1
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K3 W N T R DATS'S

20

10r

10

-20

FEE 2 oh, RERIRIR 1 JCis bl a8 B4 SR B RO, BEI BRI
ARER . BT EIR T RAEHIES KD S A S RIBE, X EWAE T
FEHSA R T RGERATREE. £R 3B S5 T, 4, VY, hgE] T
PRI SR . B 2 21 5 ATLUE H, Prseih 2 i 4 REVS il ik R ST AR E

P

% 10%
m— it hout controller I
0 10 20 30 40 50 60 70 80 90 100
Time (k)
-’!‘ i
¥ i
T WU Y PR S—, P St M A0S 0 S 0 S 0 4 M S S 4 0 8 .
i .
' H
0 10 20 30 40 50 60 70 80 90 100
Time (k)
Kl 4 REFILy
1081
w— it hout controller
0 10 20 30 40 50 60 70 80 90 100
Time (k)
Wi _
it
For s W=t Wors Mmimssr et e e e e e e e e e
'H H
H |
§
0 10 20 30 40 50 60 70 80 90 100
Time (k)

B RAHILy,
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24 FERH

ASCWE T T BB G R 1 N 2R i A ) B 28 S ) T S I et
5 BRI 28 AN ) B 24, 25 & 2 v R R Btk AT 0 A, UIERH T P
P SRS RE A i 1 2R 98 1) R GUIRES I A2 B0 7 T B 4G 7, HAA s/ M
ZH, WA, MEMERFEASE, SRR IR 45 ANz ] 2e ) M 2. R
M BE A RS, R BT IR 7 S R
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EI3IE THHREFINE R KB TERRE ARG
WShT

AT AT TR g AL BRI A RS IR T N I AR S
FR, IFRT U BA . £ RS T SRR T, MRS 5 E oy —
BRI, B 5 B A B R A A 3 0 R A T8 % i 22 2 A D I 2 i o
WIARAREEAE LN =400 B, RTIENER, Wi, MEek
THRUEDE RS T, IR ZE T A LAt FOR, 4 HRIEORZE T 2 E A RA
FHRIE I RSB e . A, BEATEUE R, RS AS
KWL, it RER SR B R AT RE

3.1 @Rk
3.1.1 mEAER%

S B ARG BT, AT, 58 PL T i A

{XM = Ax, +Bu+Dw

3-1
Y = HX, +Nv 3-1)

Hr, x e RV ZRESHE, v eRPEMEHKH, ue R2 A, AL B, D. H
FIN B EEEBI O, weR" & FERAE, veR" &llEMAE,
AR 3.1: L AFEME A W ORI B e 75 Vo AH BT B R I AT i B e A (G

F-W<W<WAHI-V<Vv<V, HW>0, v>0) HEHHFTZER>0MQ>0.,
3.1.2 ZHHImEERE S R

S R ST %, aed Tk g Y 2 Ja, PRI AN EE.

JEIFIRINEAL Y AFER R, HERRNZI00AG, M e &, g mMAZARI)
fi, HAH

22
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Pric,=1}=¢
Pri{c,=0}=1-¢
Hd0<c<1
ZEs
E(g)=¢

Var(g,)=¢c(1-¢)

WA MEEA Y, NRENEERRA
Ykégkyk =G Yk TGSk T okl (3-2)

313 EMARRIRIT

R RIEIIELE Yo, NRGG-DIE LT IR

= AX, +Bu
. e (3-3)
=Xk T K1 (Vi =6 HXk+1\ )

Xk+1| k

Xk+1| k+1

ot Ry ST, X (SRARES X AEK R ZIRIAG T, Koy R IER AR 3. W10

A BEA R0 =%
VPRI R 22 A PE I R ZE W O 22 43 R A
€ 2 Xk+1 - ),Zk+1\ k+1

k+1 k+1
k+1| k+1 E{ekﬂ\ k+1 (ek+l\ k+1) }

AR, B HIEBORZE T % Loy o M EF, SRR AR 3|
RS 7 SRAFAE T A DE A 1 2

32 FELR

3.2.1 GEESIEIT

LEARFT, R R s 2s i 2 K0 B, (HUEOR E T T Z ) LR/
513 3.1 K AMB A X =XT >0 2 BA&E S48, X T{E=IE

e, THIATERMOL
AXB' +BXA" < cAXA" + £ 'BXB'
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585
€k = X — K

€tk = Xy — )zk+1|k
M (3-1)F0(3-3) A] 15
e =(1-cKH)e,
— (5 — K Hx, — 6, K Nv

(3-4)
-6 Kis — g K
Cak = Aek\ e T Dw
TE X
= IE“'{ekl kell k} (3-5)

Loy = B8y B i 3
H T EEsRZ, MmPATHRZ oy ZRMES R, Fik, Fridids 2
g Ly BB

B8 32: BT, AT, 0T a SR AL

i1 = AL A" +DQD'T

Ly 2(l+e,+&)(1 -CKH)
XL, (1 =CKH)
+3(1-5KHE HTK{
JrEKkNRNTKkT
+(1+&" +,) K5 K,

(3-6)

2

+(1+g31+g41)%§KkK;

%ﬂﬁﬂ/ﬂi’fq:ro‘o I—0|0 = )HJTMTEH:II Lk\k > k\ K ©
TE . T ECE A R 5 CL R A L, <T, . B
Lk—l‘ k-1 SFK—H k-1~ g‘iﬂ;‘% Lk‘ k Srk‘ k °©

MRG-4HF, &

L .. = E{(Ae,, + Dw)(Ae, , + Dw)"}

(3-7)
= AL, , A" +DQD'

L ST (3-8)

kl k
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M
/

\
/

NI, WEBL, STy, o WEREDTE L, HESWT
Ly« =B{((1 -ZK,H)e, ., — (5 — 2K Hx — g K Nv
— 6 KiSi =6 Kl (1 =S Ky H)ey oy — (6 — ) K HX,
~G K NV=g,K,s, =5, K, 1)}
=EB{(1-ZKH)e, &0 1 (1 —ZKH)
+(c, —2)? K HX XTHTK + 2K, Nw NTK/
+6e K s S K+ e K KT =EB{(1 - 2K, H)e, (6~ )X HTK]
+g — DK Hxey (1=K H) | =E{(1 -ZK,H)e, 5 V' NTK{
+6 K Nvef (1 =ZK H) = {B(I -ZK,H)e, 15,5 Ky
+6. K sy (1=K H) L =E{(1 -ZK H)e, , 5,1 K{
+a Kerel (1=K H) }+E{(g, - 5K Hx gV NTK]
+6 K NV(g = 5)% HTK L+ B (g — 5K Hx g s K]
+6.KiS (6 ) HTK{ }+ B (g, —2)K Hx, g, 1T K{
+6. K (6 — 2 HTK |+ B {5 K Nvg, sy K,
+6. K s 6V NTK] |+ B {g, K, Nvg i K]

+ngkrkngTNTK;}+E{ngkSkgkrkT Ky +6KihSiSe KkT}

E{(1-ZKH)e, &0, (1 -ZKH) } = (1 -ZK H)L (1 -ZKH)T
E{(g, —5)° K Hx ) HTK] | = Z(1-2)B{K, Hx X HTK] |
Ao, =E(X X% ), WRIEE-1), A
ak+1 :E(Xkﬂxgﬂ)
=E{(AX, +Bu+Dw)(Ax, +Bu+Dw)'}
=E{Axx A" +Buu"B" + Dww'D" + A, u"B' + Bux; A’

+Ax, W' D" +Dwx; A" +Buw' D" + Dwu’ BT}

E(AX X A) = Ag, AT
E(Buu'B")=Buu'B’
E(Dww'D") = DQD'

HRAESIEE 3.1

25
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E(AxU'B" +Bux, A") < g E(Ax X A") + & 'E(Buu'B")
=g Ax X A" + & 'Buu'B’

HiTwe L, [0,0), N E(AxW D" +Dwx{ A")=0, E(Buw'D" +Dwu'B")=0. Nl
ak+l jﬁj/@
., <A A" +Buu'B" + DQD' + & Ax, X A" + &, 'Buu’ B’
=(1+&)Ax A" +(1+&)Buu'B" + DQD’

A8y =1+e)Ax AT +(1+&")Buu'B" +DQD", M e,y <&y, W LAEE]
E{(gk _67)2 KkHXkXIHTKkT} =§(l—§)E{KkHXkXIHTKkT}

=Z(1-2)K Ha H'K/
<c(1-5)KHaH'K/

K(3-9)h E{/ K NWNTK{ | 7] 5y

E{siKNW'NTK] | =E(c?)K NwW NTK{

= ZK,NRN'K]

RGO BE{cK s s KL} eh, 4 E(s,sp) =Var(s,) +E*(s) =5, I

E{ngkSkSIK;}:EKkngII
AR, 2RG-9)h B K K KL | =CE{K i Kl | ME 513 2.1, g

2

WAH BRI R, WE(L)=0RE(F} <2 W

_ 5 _
E{GEKkrkrkTK;} :gE{KkrkrkTKII} SIgKkKkT

RG9F, HTEG)=C, qMEZEFIN i, WEMHVeL,[0,0), N
E{(l —c K H)gy (s =&)X HTK + (g _g_-)KkHXkeII el _g_-KkH)T} =0
E{(1 -ZKH)e, ,,cV"NTK{ +¢ K Nveg, (1 -ZK,H)"} =0

E {5k — &) K Hxg v NTK{ +6, K Nv(g, _5)XIHTK|<T} =0
B{(g, —2)KHx 6,5 K{ +6,K,5, (6, —)X HTK, } =0

{
{
{
{6~ DK HX K K] +6. K (g, —5)x H'K{ } =0
{
{

&

E {5 KNV, g, 8¢ K¢ +ngkSkngIINTK:} =0
E{s KNV, 6,1 K¢ +ngkrkngI1—NTKII} =0
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\
/|

RYE 513 3.1, LA =HASERGL
E{(1 =K H)ey 1S Kf +6.Kiseg (1 -5K H)T
<&,B{(1-ZKH)e, el (1 ~TK H) }+5" (57K, 5,57 KY)
E{(I-ZKH)e, .l Ki +5.Kney (1 -ZKH)']
<&B{(1-ZKH)e, o0, (1 ~TKH) 1+ & B K, h 1K)
E{ngkSkgkrkT Ky +¢ K, rg, St K;}
< gAE(ngKkSkSI Klj)+g4’lE(gk2 K, rkT KkT)
T Lyt 2 R R
Ly, SA+e,+2)B{(1-GKH)e, e, (1 -GKH)}
+E{(c, — )" K Hx X HTK{ | + B { 67K NW'NTK] |
+(1+&" +g4)E{gk2KkSkSI KkT}+(1+¢€;l +8;1)E{ngkrer KkT}
<(L+e,+8)(1 —TKH)L, (1 -ZKH)
+5(1-3)K Ha H K] +ZK,NwW'N'K/

2
+(1+&" +5,) K 5K +(L+e;” +g4‘1)%§KkK;

EM%‘ Lkl k Srk\ ko

B 3.1: JEPRZEY T ) BT T A3 25 5 B A /MK
Ke=c(l+&+&) ,H o’ (3-10)

Ok 2 52(1+82 +53)Hl“k‘ k_lHT
+c(1-3)HaH'
+c(l+& +¢&,)5

52
+§(1+g;1+g4’1)Tl
+ZNRNT
R AR, aRAENE T, | AEREAI ZI# R /ME, W BT X3/ ME .

T, 3 ET K, RS
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atr{rk\ k}

k

-25(1+¢, +83)Fk‘ o H

+25%(1+ &, + &)KHI, , HT
+2c(1-2)K HaHT

(3-11)
+25(1+&," +£,)K,5,
6‘2
+25(1+&;" +£;1)T Ky
+2 K ,NRN'
ﬁﬁ&ﬁ@mmdmmho,ﬁ%%““K%%M?
=5(l+e+&)l  H'a’ (3-12)

E 58 B
3.3 HUEHESSE
S T U ek SR M B, A S R 07 2L S AT IR AT
05 08 0.6 0.3 08 04 04 0.2

|-02 -06 02 05 5 - 08 —06 03 04
“" 104 08 06 03| “ |06 05 -02 06

-03 -07 -0.8 -02 07 03 09 -03
(1.8 25 16 1.3 008 008 06 O
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