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Autonomous measurement of position and attitude of boom-type roadheader
based on space intersection measurement

WU Miao JIA Wen-hao HUA Wei“FU Shi-chen TAO Yun-Hei ZONG Kai ZHANG Min—un
( School of Mechanical Electronic and Information~Engineering China University of Mining and Technology( Beijing) Beijing 100083 China)

Abstract: According to the requirements of unmanned mining in deep dangerous coal seam a high accurate measure—
ment on the attitude and position of boom-type roadheader in unmanned environment is of significance. Now an autono—
mous measuring method of the position and attitude of boom-iype roadheader was proposed based on space intersection
measurement. A laser transmitter on the body of boom-type roadheader transmits the revolving laser planes laser re—
ceivers installed behind the boom-ype roadheader get the position of laser transmitters through laser planes then ob-
tain the position and attitude of boom-type roadheader in the tunnel coordinate frameconstructed by laser receivers. A
mathematical model on the measurement of position and attitude of boom-type roadheader was built to do the mathe—
matical simulation through simulation software and analyze the measuring accuracy ofthe position and attitude of boom-
type roadheader. Simulation results indicate that in the distance of 25 m from laser transmitter to laser receiver the
maximum measurement error of the location point of boom-type roadheader isthe value of X-axis the measurement error
is 0. 082 3 m; the maximum measurement error of the attitude angles of boom-type roadheader isthe value of roll angle

the measurement error is 2. 018 4° which basically satisfies the requirements of measurement accuracy of the attitude
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and position of roadheader in the current production of coal mines.

Key words: boom—type roadheader; position and attitude; space intersection measurement; autonomous measurement;
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Table 1 Simulation outcome of position measurement for 1 000 times
X, -1.9253 -1.922 1 0.003 2 Xs -1.949 6 -1.867 3 0.0823
Y, -9.9332 -9.9373 0.004 1 Xy -24.934 3 -24.992 3 0.058 1
Z, -1.8351 -1.838 7 0.003 6 Z, -1.854 7 -1.900 2 0.044 5
X, 1.7815 -1.7357 0.045 8 X,y -1.909 0 -1.761 8 0.147 2
Y, -19.933 3 -19.944 8 0.011 5 Y, -29.936 3 -29.973 1 0.036 8
Z, -2.474 3 -2.480 1 0.005 8 Z, -2.131 8 -2.163 1 0.0313
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