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Calculation of Rank-Defective Indirect Adjustment Model with

Constraint by Inverting Block Matrix

XIE Bo' LIU Lianwang®
1 School of Civil Engineering and Architecture, Hefei Technology College, 1 South-Laoshan Road, Hefei 238000, China

2 Bowen College of Management, Guilin University of Technology, 317 Yanshan Street, Guilin 541006, China

Abstract: Based on the general formula of generalized inverse matrix and Kelly inverse four block ma-
trix, we analyze the existence conditions of a special kind of Kelly inverse four block matrix with a
rank defective sub-block matrix in the upper left corner and a zero sub-block matrix in the lower right
corner. The explicit expression formula of a Kelly inverse matrix of this kind is derived using the gen-
eralized inverting matrix method and the matrix transformation method, and is applied to the parame-
ter estimation of rank-defective indirect adjustment model with constraints. The results show that
when existence conditions are satisfied, the solution of rank-defective indirect adjustment model with
constraints by inverting block matrix is consistent with that of the indirect adjustment model. This
proves that the derived explicit expression formula is feasible.

Key words: survey adjustment; block matrix; generalized inverse matrix; rank-defective indirect ad-

justment model with constraint
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