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Applications of the Digital Photogrammetric Technique in

Structural Experiments
Qu Zhe, Lu Xinzheng, Ye Lieping

(Dept. of Civil Engineering, Tsinghua Univ., Beijing, 100084)

Abstract: Some disadvantages have limited the application of the traditional measuring method, such as
LVDT of strain gauges, for the displacements and the strains of structural specimens, for example, the
limitation for the number of measuring points and the strain measuring range. Furthermore, it can hardly

SR M, 1983 L, B, BRIEIEZN, EEREEARTRERMEITUE

EH KA 100 a4 2RIz 265



& (EES
N\ - &

obtain the global fields of displacement and strain and some system errors are often inevitable. The digital
photogrammetric technique overcomes some of these disadvantages to some extent, which is especially
capable for the measurement of displacement and strain fields of specimens under complex loading
condition. The digital photogrammetric technique can obtain the fields of displacements and strains of the
specimens by recognizing the motions of the mark points on the surfaces of the specimens directly from the
digital photographs. Based on the theory of the photogrammetry, the errors introduced through the
measuring procedure can be obviously reduced so that the precision of this method can satisfy the
application requirement. This technique is low-cost and easy to use. It has less limitation compared with
traditional method and is especially useful in experiments of large displacements. It can provide a
substantial experimental basement for the researches of structural behaviors under complex loading
conditions. In this paper, the basic theories and applications of this technique are presented, including the
picture recognition and coordinates corrections. Some examples are also given to show the application of
this technique.

key words: digital photogrammetry; structural experiment; picture recognition
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Fig.5 Coordinate systems in 2D photogrammetry
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Fig.6 Complete plan of control points in 2D photogrammetry
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Fig.8 Digital Photogrammetric System for Structural Experiment of Tsinghua Univ.
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Tab.1 System error caused by the limitation of the resolution

W5 A B
P 1 RELiRZ 0.49mm 0.45mm
N 2 RELiRZ 0.57mm 0.51mm

PP il 5

Cride Ly I

-
BLRT LB e LU
-

. - e
Salhia (W J‘? W

S i

B9 R TR BT DI RS Th B S I A S S A
Fig.9 Distribution of the mark points for digital photogrammetry in shear tests of RC beams
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Fig.10 Comparison between the results of photogrammetry and LVDT
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Fig.11 Principle tension strain field of specimen B and D by photogrammetry
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