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Abstract: In order to detect the slope portably and rapidly in road construction, a new kind of portable
measuring instrument scheme was designed based on three-axis accelerometer. The acceleration
magnitudes at x, y, or z direction were measured respectively by use of the high precise three-axis
acceleration sensor which was mounted on the test equipment. Under the static condition only with
gravity, the mathematical model was established to derive angle of slope by using the vector projection of
gravity vectors in the three acceleration coordinate axis. Furthermore, the gravity analytical model based
on the acceleration sensor technique was explored, and the measurement error, sensor maladjustment and

sensitivity were also analyzed briefly. Based on the theory presented above, the hardware system of
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portable gradient detector was designed, in which an ARM (advance RISC machine) of Cortex™-M3
was taken as the core. The hardware block diagrams in this design and the core data processing
arithmetic were also presented. The results show that the precision of measurement angle in this system
is superior to 30" and the detection time is less than 0. 3 s. In addition, the instrument can store data
automatically and realize man-machine interaction. The instrument designed based on the method
presented in this paper can meet the requirements of high-precision and automated detection of geometric
parameters in engineering practice, such as the gradient of cross slope and retaining wall of expressway
and urban road. 1 tab, 7 figs, 16 refs.
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Fig. 1 Model of acceleration vector
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Fig. 2 Error aroused by acceleration sensor output offset
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Fig. 3 Error aroused by sensor sensitivity mismatch
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Fig. 4 Prototype frame of slope measuring apparatus
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Fig.5 Slope measurement test apparatus
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