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Abstract: The Boolean matrix is used to analyze t he judgement matrix in this paper. The number of interaction ob-
servations in detecting and lo cating gross errors, the maximum number of detectable gross errors in the observations,
and the maximum number of locatable gross errors in the observations in a surveying system are formulated. The test
indicates that the current methods of detect ing gross errors, i.e. iteration data snooping and iteration method with
variable weights, can’t wholly correctly locate the gross errors if the gross errors arise simultaneously and observa-
tions are interaction for locating gross errors. The solutions of the ex periments verify the effectiveness and superiority
of which the judgement matrix and the Boolean matrix are used to analyze the correlation of multiple detectable and

locatable gross errors.
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Fig.1 Braced quadrilateral

1
Tab.1 Coordinates of braced quadrilateral

A B Cc D E F

X/m 8660 0 2140 10032 12 172 3512
Y/m 5000 0 9273 13548 22 822 17 822

Lo, L3, Ls, Le, L8, L1, L13, L 14

Lis Lt, Ly, La,
L7, Lo, Lo Ln Lr,
J 2, J 3
2 3 ,
2 J
Tab.2 Judgement matrix J of braced quadrilateral
Lt
Lr
2 3 5 6 8 11 13 14 15
1 -2.5-3.7-1.1 11 0 0 0 0 0
4 -1 -1 -1 0 0 0 0 0 0
7 2.5 3.7 1L1-21 0 0 0 0 0
9 0 0 0 0- 1.2 09 1.1-2.2 0
10 0 0 0 0 L2-19-1.1 2.2 0
12 0 0 0 0 -1 0 -1 -1 0
3 J
Tab. 3 Boolean matrix J of braced quadrilateral
Lt
Lr
2 3 5 6 8 11 13 14 15
1 1 1 1 1 0 0 0 0 0
4 1 1 1 0 0 0 0 0 0
7 1 1 1 1 0 0 0 0 0
9 0 0 0 0 1 1 1 1 0
10 0 0 0 0 1 1 1 1 0
12 0 0 0 0 1 0 1 1 0
I 3 3 3 2 3 2 3 3 0
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Tab. 4 Results of judged gross errors by the iteration data snooping and the iteration methods with variable weights

L= 121, Lg= 10.3 L Ly Le Ly L, L Lo, L1

1 Ly=121, L= 10.3 Ly Ly L Ly Ly L. L;
L7=12. 1, L= 10.3 L7 L7 Le L7 L7 Le

Lo=10.9, Lip= 17.2 Ly Ly Lo Lo, Lo Lo, Lo
2 Lo=10.9, L= 17.2 Ly Lo, L1o, L11 Lo Lo, Lo, L11

L= 10.9, L= 17.2 Ly Ly Lo Ly, Ln Ly, Ln

L,=12.6, 3= 15.5 L3 L3 Lo Lo, L3 Lo, L;
Ly=12.6, L4=15.5 Ls Lo, La, Ls Ls Lo, La, Ls

; L= 126Ls=155 Ls Ls L» Ly Ls Lo Ls
L= 12.6 Li= 15.5 Ls Ly LaLs Ly Ls Lo Ly Lo, Ls
L3=12.6, Ls=15.5 L, Lo, L3, Ls Lo Ls Ls Ly, L3

L4=12.6,Ls=15.5 Ly Ly Ls L4 Ls L4 Ls

Ls=-8.7,L1p=- 131 Lp L Ly Lg, L1 Ls, L2
Lg=-8.7,L;3=- 13.1 Lp Ls, Lo, L13 L Lg, L2, L13
4 Lg=-8.7,Lis=- 13.1 Lu Lu Lsg Lsg Lsg Lis

Lip=-87 Lp=-13.1 Ly Ly L Ly, L3 Ly, L3
L= -87 Lu=- 13.1 Lg Ls, L1z, L4 Lsg Lg, L2, L4
Liz=-87, Lu=- 13.1 Ls Ls, L3, L4 Ls Lg, L3, Lis
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