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SUMMARY OF MASTER’S DISSERTATION

Student

Identification 80833022 Name Kyoko ITO
Number

Title Shape Measurement of the Cylindrical Objects by 3D Scanner

Abstract

Picking and placing pieces of solid objects into the container are common in many
industries, but they are laborious jobs. Therefore, it is quite important to reduce the
laborious works. The purpose of this research is to provide a reliable equipment to
measure shape and position of the cylindrical objects by using 3D scanner and by
applying image processing method that calculates center of gravity of objects. We will
use this result for automatic robot system capable of charging such objects into a
container with high packaging efficiency compatible to human workers.

As for products produced at the factory, the inspection and the quality control are
indispensable. In general, we use the pattern match method to check them. The sensor
installed in industrial-use robot obtains object data. It matches to the pattern that has
already been memorized. It is used for the defect inspection that removes the defective
products. In this research, we target cylindrical object with different size. So, this
method cannot be used. Therefore, we decide to develop a new robotic system that
enabled an individual shape measurement. First of all, we get the cylindrical shape
and the position by using the sensor. Next, we get the center of gravity data that can be
held with stability and then passed it on to the robot hand. The charge of the robot
hand mechanism is another group.

The purpose of this research is to measure the shape of the cylindrical object as a
subsystem of the robotic system. Usually, sensing of the industrial-use robot is using
the technique of stereo observation that the same way as man's having two eyes.
However, there is a fault of not obtaining the clear image to use cameras because of the
lighting. In the factory, the lighting is indispensable. We cannot consider even the
lighting in the factory. So we decided to use the laser type scanner because it is not
influenced the light. In addition, it is difficult to adjustment of the position between
sensors when we use 2 or more sensors. So, we decided to use only one sensor.

In this research, we used a lot of COTS to shorten the development period. We chose
the scanner on the market that the Excel file has already been built into. But it was 2

D scanner, so we built in an original device moves up and down and then can get the 3
D data.

Key Words: Shape Measurement, 3D Scanner, Cylindrical Objects, Shape, Position,
Gravity, Automatic Robot System, Charging, Packaging
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< RNWN_FEETRTTLN >
/* RIN_FE */
#include <stdio.h>
fidefine M 1000 /7 —% D %*/
int main() {
int i,j;
double a, b; /*EZ=, H1FH*/
double sumx=0, sumx2=0, sumxy=0, sumy=0;
double x[M];
double y[M];
double z[M];
FILE *fp;
fp = fopen( "PCR_SCAN_RESULT. txt”, “r” );
for (j=0; j<1000; j++) {
fscanf (fp, “%f, %f, %f”, &z [i], x[i], y[i]);
fscanf (fp, “¥n") ;
}
fclose (fp) ;
/* FIDETE*/
for (i=0; i<1000; i++) {
sumx=sumx+x[i];
sumx2=sumx2+x [i]*x[i];
sumxy=sumxy+x[il*y[i];
sumy=sumy+y [i];
}
/* {EEaB KT RbDETE*/
a= (Mxsumxy-sumx*sumy) / (Mxsumx2-sumx*sumx) ;
b= (sumx2*xsumy-sumx*xsumxy) / (Mksumx2-sumx*sumx) ;

/* FRODH 7%/

printf(“a = %10. 5f¥n”, a);
printf ("b = %10. 5f¥n”, b);
return 0;
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