DOT: 10. 13203 /j . whugi s1996. 04. 006

21 4 Vol 21 No. 4
1996 12 Journal of Wuhan Technical University of Suwveying and Mapping Dec. 1996
- » = D A) %k
B AR 28 B O AR A A T
FHMN
, 39, 430070)
P207’ 7
[1] [1]
wi= 1. 999999, w;= 2. 000 001,
2, i . J o Wi Wi
0. 000 002 , . Li L
[51 ’
1
K w
| wl.
sl wl—> [0, 1] (1)
_s | wi S, _s S f(wﬁ) Wi S
- N (wi | Wl ) ) s(w)= 1w
: 1996-05-23. .42

49574201



4 339
s, L Cs(w)= 0w s,
Li s (wi) L, wi S , Li
, wi<l L ; Kw<2 L
5 g w§ 2.6 B Wi ,Li 5 2 6<wi ,Li
wi s Li )
1 , 1 1, o (20;)
, 1.0
0 wi < 1 0.5
1
s (wi) = o w1 (2
1+ =
Wi A
0 1o 2.2 3.4
wi wi <3 (3)
5 c=
3 Wi> 3 1
wi= 1.999999 | s (wi)= 0.36363535%  wi= 2 000001 , s (wi)=
0. 363 637 36
Wi s (wi) 1
I owi
Wi 1 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6
,NS(W") 0.04545 0.05646 0.07836 0. 12144 0.20633 0.36363 0.597 14 0. 82076 0. 94443
Wi 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4
—f(wi) 0.98708 0.99761 0.99850 0.99902 0.99934 0.99955 0.99968 0.99977 0. 999 83
1 : (2) 1
s s w
_s(wi)= 1— s (wi) (4)
2
21 A
_S (W’) >
Li , , A
V , Vi )
; 4
’ p ) NG ’ 7Al
) _4(vi) _o(w) ; _4 (vi)

_o(vi}



340 1996
0, _aviy= _p(w)
Ay = ) ~ 5
SR IPYCS IR RS )
22 a(v) _p(w)
_a(w) _o(w), 4 A [6]
V= - R\ (6)
R )
rii r2 Fin
A r21 r22 n|
R= I - BN 'B'P= (7)
nl Fn2 I'm
(6) , , i
Aj(jz L, 29'”7”) Vi ’
A yi , R
erl erZ ~7"]n
R= ~r21 ~r22 ;”21 ( 8)
Nl"nl NI"nl Nl"nn
, Vij B
Nl"ij: il Trmax,  Poac= max| 7yl , Q= L2, n; j= (9)
Aj(j: 19 29 o, n) B
, Aj ) Vi s Fij B
Vi
, i ~I’f/‘ , n
T= (&1 & th)- 4, ;
_s(wi) Y . B ;
pi=k_s(w) k=1, pi=_s(w)
ti= ]Z::lrz:i__S(WJ)/(;l_f(W/)) (10)
, A ,
M= (mi m: M) s A, ) 1= _s(w)
A, Y p 1= _s(w) L
pi= 1= _s(wj),
mio= 2 (1= _s(w)) B (1= _s(w)) (11)
T M _a(vi)  _p(vi),

(12)



4 341
_o(vi)= mi[l- _s(wi)] (13)
3
(5), ( _e@i)>0 A »
. (5 _a(B) A
(5
@ P;
@ , |28 Orx R
R, < VPrik ow=lvl /e O
® il @=  (V'PV=-pii) [(r- 1), e g 4>
| &l , | 6= 1, & 0.674 5% Pwil = Twl 7(d Q) d (8]
, S S i i
e 4 , .k 0.6745 (V'PV= pvd) I(r- 1)
i :
(V'PV- pivi) I(r- 1) ) 0.6745 i
R s €o Wi
@ (2) s (wi);
® (10) (11 t omi, (12)  (13) Ca(w)_n(w);
© (5) A ey oA 0, ®.
@ ;
@ _c@Qi), Ai )
SV = P (1= e@i)) i), k= 0, 1,
(14)
pi(k) i k
@;
® .
4 2
2 , Hi= 100. 00m 2
( » 2 ( 12 3 4 56
[9])D h/mm 45 2 265 8 310.3 - 26.2 70.8 336.5
4 6mm ’ he S /km 2 1 2 1 1 1



342 1996

- 202 , :
V= (1.994 - 0128 2.56 - 2.280 - 1126 ~— 1.154)"

0.6286  0.1429 - 0.2286 - 0.2000 - 0. 1714 - 0.028 ¢
0.1429 02143 - 01429 0 0.1429 - 0.1429
- 0.2286 - 01429  0.6286 - 0.2000 - 0.0286 - 0.171(
@ =1 02000 0 - 02000 02000 0.1000  0.1000
~0.1714 01429 - 00286 01000 0.2286 - 0.1284
~ 0.0286 - 01429 - 01714 01000 - 0.1286  0.2284
e VPV B3=+ 29546, 1€ > 1
W= (08512 0.0936 1.0954 1.7255 0.7971 0.8169)"
Wi w4
¢ = (V'PV = pad) (3= 1) ==+ 28100
|@>\(%\ k 0.6745%=1.8953  d

= (L3270 0.1459 17076 2.6899 12426 1.2735)"
(W) (00304 0 0.0796 0.9487 0.0262 0.0276)"

(W)— (0.9696 1 0.9204 0.0513 0.9738 0.9724)"

T= (0.6148 00445 0.6383 0.5929 0.3143 0.3221)"
M= (0.3767 0.4073 0.4071 0.2579 0.3874 0.3850)"
_4(V)= (00187 0 00508 05625 0.0082 0.0089)"

_o(¥V)= (0.3652 0.4073 0.3747 00132 0.3773 0. 374 4)"
(5) A :
~6¢(®)= (0 0 0 0.54993 0 0 0)°

A, : pi= 2[(1- 0.5493)/2 6899 = 0.0078
p= diag(1 2 1 0.0078 2 2) ,
V= (- 0.2636 - 0.1286 0.3078 - 5.6668 0.0032 - 0.0254)"

e P Prh==+ 0389 |4 <1

W= (10248 0.7185 1.1966 1.2976 0.0195 0.1539)"

4 <1, d .
s(W)= (00196 0 0.0243 00288 0 0)

_se(W)= (0.9804 1 0.9757 0.9712 1 1)'

T= (0.2796 0.0906 0.2823 0.6981 0.0505 00496)T
M= (0.2528 0.2266 0.2530 04976 0.2075 0.2042)
_a(¥)= (0.0055 0 0.0069 0.0201 0 0)'

p(V)= (0.2478 0.2266 0.2469 0.4833 0.2075 0.2042)"



4 : 343

_¢@)=(0 0 0 0 0 0

6mm

(o eI e Y S

7G(Ai) 0, , — V4 As o —va= 5 Tmm,
2 1) 2 o
2) _s(wi),
3) ,
, 1992,
L1989 (2): 115~ 120
, 1993,
, . . ,1995, 20 (2): 146~ 150
) . . : , 1989.
. . : , 1988.
Sun W. . : .1995 (2): 30~ 35

, 1991.

Robust Estimation Considering Fuzzy Logical Relationship

Wang Xinzhou
(School of Geo=science and Surveying Engineering, WTUSM, 39 Luoyu Road, Wuhan, China, 430070)

Abstract By analyzing concept of blunders, this paper points out that blunders are
fuzzy concept- Fuzzy concept can not be simply described by ordinary set. It only
can be described by fuzzy set. Therefore, based on the fuzzy logical relationship be—
tween observation errors and residuals the membership function of blunders has
been presented. At last the algorithm of robust estimation considering fuzzy logical
relationship has been designed. It is shown that the robust estimation considering
fuzzy logical relationship is more effective to repress the influence of blunders and
more correct to locate blunders.

Key words blunder; robust estimation; fuzzy set; fuzzy logical relationship



