H426 H3 M i il ot Vol. 42, No. 3
2015 4F 3 J CHINESE JOURNAL OF LASERS March, 2015

T2 Wi B TLS 306 9 5 {8 2 F
E 4 ERE

[l D K2 2z 5 M B A5 B 2 B, 19 200092

TE OB IRMEE R & ARG A0 G DL 2 F 22 00O 06 o (S i R 22 M e & .
T RGBS H0S H b ISR AR A, Bl T R IE 3R, T L i O A S A 14 A 5% 5 ORI BE (B SF O I 4L 8
A b, SCE B bR RS S TUAR R R 1 o 3 AR A 22 I A A T OGRS AR B MR C R, LT
o SO0 B0 5 % o A AT, T 8 2 R o O R R v Y B RN A S A RN AT R S 8 R AT 6 UE A AT
S A5 LR WY I R A 25 Bk Pl B RS A T LR O SR R O 25 R A b X O B B (B HEA T R

IR R OB ORI B (E O A s SOR ER I I BE R 22 0 A A

mESEKS P232 SCEEARIRAD A

doi: 10.3788/CJ1.201542.0314002

TLS Laser Intensity Correction Based on Polynomial Model
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Abstract Starting from the laser radar range equation, the polynomial model is adopted to fit the relationship
between the laser intensity value and the received power based on the instrumental radiometric mechanism.
Because of the unknown system parameters and target reflectance, it is impossible to compute the definite
received laser power. So, by constructing the new variable constituted by the combination of the cosine of the
incidence angle and the square of the range, the scanning geometry factors and target reflectance are
separated and the polynomial model is used to fit the relationship between the laser intensity and the new
variable. The standard range and the standard incidence angle are defined, and the intensity biases caused by
the range and the incidence angle are corrected by analyzing. Experiments are conducted to test and verify the
proposed method. Results show that the method can effectively remove the variations and biases caused by the
range and incidence angle as well as accurately obtain the corrected laser intensity value proportional to the
reflectance of the scanned point.

Key words remote sensing; laser intensity ; laser range value; laser incidence angle; laser radar range
equation; polynomial model
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Table 1 Main parameters of FARO Focus3D 120

Emitted Power 20 mW Beam divergence 0.009°
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Table 2 Polynomial parameters of the three walls

K, /10° K, /10° K, 110’ K; 110’
White lime wall 1.43 -6.58 1.03 1.27
Purple lime wall 2.27 -8.52 1.14 1.22
Red tile wall 14.81 -84.34 15.93 -8.39
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Fig.7 Original and corrected intensities of the selected homogeneous regions. (a) White lime wall; (b) purple lime wall;
(c) red tile wall
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Table 3 Mean and standard diviation of the orginal and corrected intensities, and distribution of R, cos € and P,

A B C D E F Total

original 1469 1465 1631 1777 1815 1854 1704

et corrected 1787 1770 1792 1776 1784 1782 1782
STD original 7.16 7.09 7.21 5.53 4.43 5.04 154.09

corrected 5.29 5.62 4.14 4.35 4.36 5527 8.10

White MIN 14.06 13.72 11.01 8.55 7.47 6.70 6.70
lime wall R/m MAX 14.76 14.33 11.36 8.78 7.63 6.77 14.76

MIN 0.45 0.46 0.57 0.74 0.85 0.96 0.45

cos? MAX 0.47 0.48 0.59 0.76 0.87 0.97 0.97

P.I10% m?) MIN 2.07 2.22 4.43 9.61 14.60 21.05 2.07

MAX 2.39 2.53 4.86 10.41 15.58 21.68 21.68
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A B C D E F Total

own original 1510 1645 1689 1676 1767 1788 1690

corrected 1739 1737 1741 1738 1738 1739 1739
<1 original 10.32 6.07 6.75 7.00 5.55 5.17 90.09

corrected 6.40 4.30 451 4.07 4.76 5.58 1 5.17

Purple . MIN 12.31 10.11 9.51 9.63 7.79 7.45 7.45
e vl MAX 12.91 10.51 9.84 10.03 8.02 7.63 12.91
vt MIN 0.50 0.62 0.66 0.65 0.81 0.85 0.50

MAX 0.53 0.64 0.69 0.68 0.84 0.87 0.87

P10 ) MIN 3.02 5.62 6.86 6.47 12.66 14.68 3.02
MAX 3.48 6.31 7.60 7.29 13.83 15.75 15.75

original 1589 1590 1571 1584 1612 1592 1591

mean corrected 587 587 575 578 588 595 586
<1 original 30.76 29.46 30.71 33.13 27.46 32.96 33.26
corrected 30.67 29.44 30851  33.08 27821 33.011 31.62

Red tile . MIN 6.95 7.21 6.75 7.01 6.61 6.87 6.61
wall MAX 7.04 7.34 6.83 7.13 6.67 6.97 7.34
vt MIN 0.92 0.89 0.95 0.91 0.97 0.93 0.89

MAX 0.93 0.95 0.96 0.93 0.98 0.95 0.98

P10 ) MIN 18.60 16.43 20.33 17.95 21.85 19.20 16.43
MAX 19.32 17.36 21.06 18.82 22.42 20.05 22.42
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Fig.8 Classification results by the corrected intensity values
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