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Measuring Angle Determination of New Type of Filter Rod Laser Measuring
Diameter Instrument

HAN Gang, YANG Zhi—hao, HE Bang—gui
(Kunming University of Science and Technology, Kunming 650500, China)

ABSTRACT: The measuring sensor will produce incidence Angle difference when we use new laser measuring diameter
instrument to measure the diameter of filter rod due to the irregularity of filter rod forming. How to eliminate the
measurement error of laser caliper gauge and get the measured value closest to the real value of diameter is the key question.
The optimal diameter estimation method was used to obtain the optimal combination of measuring angles. Then the average
values of different angle combinations were calculated as the estimated values, to reduce the measurement error caused by
the difference of incidence angle. Using the optimal diameter estimation method, the average value of the four values with
an interval of 45 ° in range of 15 °~165 ° of the filter rod was selected as the measurement estimated value of filter rod. The
difference of this value and the true value of filter rod diameter met the requirements of measurement precision (+0.01 mm).
This method effectively reduced the error introduced by the different incidence angle, and gave the optimal measuring angle
distribution value. In conclusion, optimal diameter estimation method could provide guidance in reasonable selection of the
measuring angle distribution and effectively reduce the measurement error caused by the difference of Incidence Angle.

KEY WORDS: irregularity of filter rod forming; laser measuring diameter instrument; difference of incidence angle;

measurement error; optimal diameter estimation method
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Tab.2 Regression results
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Tab.3 The model summary table

BRI
s R R FRR PRMEfRBE
1 0.945a  0.892 0.890 0.015 764 1

a. PR : CH &), 00
R RAE S 14 HEARCA AT 2, I HA
[ 5175 R A T HE 23 31 5 AR DB e ) LS {ELRE AT L
BRI R IR 22 (R 2E =G THE - B SHE) , a7y




H36k: 234

RIS BT R BR OGN AR A A B 109

BT 2510 77 25K/ M T LRI WHZ AR A R0

Hor AR AT x B Z BIA AR — 11
D5 R FTAR A Ak T, B 22 38 1 AR A S A
SAHZ 2o

WA BN ARLR 22 )7 2ot =0.0004, ]
AR S 14 41IR 221907 2520 0.000 702, it o) 5
%, UL AR AR AS SR R UL (S TR
22 EF Il #AHEMES

T REAEE 73 1% 2 43, — 0 BURIT 10 SZ 38R i 5K
PEVE A NRAE BT AR 55— Oy BOH A% 10 g
VAR AE , PR AT AT R A5 R . oad Bda Ak P4
FIN GRS R 2, Wk 4,

x4 I HEEXRNFEA

Tab.4 Minimum variance set of sample II

k=36
0.0004

B 4 i) 6 2 B ol R el A oA [ R 59k m e
ABE A REAR I AR 8, REAS IR 0 L5
{EAE AR RT3, A3 RS0 W3 5—6.

k=37
0.0004

k=38
0.0004

k=39
0.0004

k=40
0.0004

k=41
0.0004

*®5 EIFER

Tab.5 Regression results
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Fig.1 Experimental platform
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Fig.2 Fitting curves of 180 diameter measured values of 5 filter rods
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Fig.3 Contrast figure of circular deviation 1 and 2
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