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Research and implementation of roughness data processing based on GPS profile method
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Abstract: According to the GPS specification, a feasible solution for roughness data processing of profile method

is proposed and the algorithm is realized by programming through the following steps: the nominal

form in the measured data is eliminated by the best fitting least squares method; the Gaussian filter

output function is discretized to realize the digital filter, and this Gaussian filter is used to filter out the

noise, and the primary profile, roughness profile and waviness profile are derived by filtering.
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public double[] RemovePolyForm(double deltaX, int K, double[] U)
{
var N = U.Length;
var X = new double[N];
for (int i = 0; i < N; i++)
{
X[i] = i * deltaX;
}
var B = Fit.Polynomial (X, U, K);
var Y = new double[N];
for (int i = 0; i < N; i++)
{
double form = 0;
for(int j = 0; j <K+ 1; j ++)
{
form += B[j] * Math.Pow(X[i], j);
}
Y[i] = U[i] - form;
}

return Y;
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public double[] LowPassFilter(double deltaX,
double[] inData)
{

var total = inData.Length;

double cutOff,

var outData = new double[total];
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var N = (int) (cutOff / deltaX);
var a = 0.4697;
for (int i = 0; i < total; i++)
{
var r = 0.0;
for (var j =-N; j <= N; j++)
{
var index = i + j;
var iter = index < 0 ? inData[0] : index > total - 1 ?
inData[total - 1] : inData[index];
r += Math.Exp(-Math.PI * (j * j / (a * N) / (a *
N))) * iter;
}
outDatali] = r / (a * N);

}

return outData;
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public double[] HighPassFilter(double deltaX,
double[] inData)

{

var highWavePart = LowPassFilter (deltaX,
// BRI K E T cutOfflLen HIE 4

var total = inData.Length;

double cutOff,

cutOff,
inData) ;

var outData = new double[total];

for (var i = 0; i < total; i++)

{

outDatali] =

KAB S

}

return outData;

}

public double[] BandPassFilter (double deltaX,
double cutOff2, double[] inData)

{

inDatali] — highWavePart[il; // £E&EHK

double cutOffl,

var highWavePart = LowPassFilter(deltaX, cutOff2,
inData); // IEHFEKFET cutOffLen2 HIFR4>

var total = inData.Length;

var lowWavePart = new double[totall; // ¥ K KT

cutOffLen2 FHB 4>
for (var i = 0; i < total; i++)
{
lowWavePart[i] = inDatali] - highWavePart[i];
}
return LowPassFilter(deltaX, cutOffl,
// FRECEKAE cutOfflenl 5 cutOffLen2 M54
}

lowWavePart) ;

Iy 4L RE




20235F%E 18

Detection and Standardization ‘ﬁ iﬂﬂs _?,E’E

3 KBHER
3.1 HBRIRTRERHER

Bl 3 kD s A REDRE 32 ) 6 5, Wi K A
4.8 mm, RAEFEIFESN 0.5 pm.

42 F M
40 -
é“ 8+ e
0 1 2 3 4
X/mm
B 3 MBS IR R IR

Kl 4 S — By Z2 0 0H BR R PR RS 194G

14
ey

0

Z/um
(=1

X/mm
B 4 —HSHRPEHERBHER
K5 218 7 R 22 B 22 0 20 BR AR AR IR 5 1Y

L Pty

45

Z/pm
(=)

-1.0

X/mm

B 5 B2l A HRRERER

ey

|
0 1

0.5

-1.0

Z/pm
(=)

X/mm

B 6 =K BB EHBRRHER

-1.0

Z/um
(=]

X/mm

B 7 T B SRS A MRRHRER

M 4 B 7 AR BRAR A TT UL, X T % 4R
Hil L R A e, — B 2T LA R R
PRI (WL 4) , ZBr 23—k
ZHABG N EZWHE T -8 (Es5) , =hZ

Iy 4L RE

ARG H 2 G, HERBHIEIR G
T IR AT R 24 (E6) , [H+Br2mi=il
BIHBRA PRI G BOE A PRI g tas (K7) .
PRI 0T 112 A R R B2 00 i 50 0 DR, i 2
T AL G T BRAR PRI AR AT LA R 225K .
32 BHENERKER

ARSI ORGSR S A5, Sk 2R 2 um,
KHEMIEEN 0.5 um, PTLL A ZEH 2.5 um, A, PEHE
0.8 mm, A AN A BIRKEE, Bl 1.6 mm,
321 IR BT

¥ 2=2.5 pm VE S 8L 3 45 IR IRE D8 A
BN T A, B9 535 A58 B i BRI A5 21 R iR 4E
JE . AR a R an & 8 frs (il 3 Fhth Ze Xy AT
B R RCR, A B 2SR BN 1) .

\ fr\*\

1E ™
g s N ST
SR T A MW/ !
Wt ) A {f A
—1k ‘ (‘/ﬂ A' ‘V'Y' W ‘ ‘
0 1 2 3 4
X/mm
B 8 JF iR R &

322 WEUEREEIE

¥ 2,=0.8 mm , 1=1.6 mm 1E S 5 f& 28 45 L ik
M BE AN, KA AE A, R A, Z TR AFR A MR R
JER PR 23 HORAT B A B SR S BN 1] 9 BT

1

o~

71 L ) ) ) )
0 1 2 3 4

X/mm

Bl 9 o B il £

WA DRI AR B R R, T LSO R B I
2 TS, AR U ARSI, A& 10 P,

1k

ok

_1, ) ) ) )
0 1 2 3 4

X/mm

B 10 JLUERBRIE FRERE)

323 KSR ER Y

¥ 2.=0.8 mm VA S UG A 245 iR E @ IR 4%
FHRT A, 9T 438 DAL GG 56 0 v 40 5 10 ke f mT 75
FIKLRE BE4E R, anl&l 11 B

Z/pm

Z/um

143 -



‘@ ﬁ!ﬂs Lﬁ% Detection and Standardization

1F
g
S b IRE CAp A )
N 0 f‘\\‘/{’fa"‘fﬂﬁ "‘Y{“" “(“'\(" (»v:"f\(A SUHCSY ”W‘MW‘, P &’"’f !
—1Fk
0 1 2 3 4
X/mm

Bl 11 DR AR R 4%

324 3 FECERIY HEXT

¥ Bk 3 A G E 1 kR B, Al g, W
RBA USRI A, s e it 2 S MRS B A4S
g ES X =9 EIRE YR R d 1 ES S o) o8 G S )
TERERC A, WA 12,

X/mm

B 12 RBUREN (SRERE)
K5 55 B 8 D B 1Y 8 B e i An Pl 13 T
AT UL B e BB O A7 A S B SR R R, IR A S
SR SRR AR BT, X BRIAT 2 A9 L —3K

Z/um
o -

A mewwﬁum a
0 i > 3 J

X/mm

B 13 REsmasn (GRERE)

TE7= f BRI A A, 3846 GPS BLTEXS &
B A PEREAE W B 2 EH T GPS BT A 2K,
X RUBE BE 745 5 A BT T IRABESE, JFSEB T
Fi GPS ML 1 RLRE B 550715 5 A BRI

(1) fdt JH fie /I — e 4005 oR% 52 Wi RELRE 2 3747
GORESE MRS AR Bk o W H T AN R 2 100y

144

2023F%E18
Bk a5, 2 e BGE G A SO H L5
AEITE

(2) 8 3 vy 307 8 A ek 50 i A B B 48
ESHUE, 7420 & ik i B 5 5 A0, Jf
et JH o 2 25 AT T e e e . 0 e e K v
Wedw, LAUEBR o e m A B BR AR Aoy, $RIBUHS I
BREC RS . MRS B2 5 B R SO AR

BT AR TR, B S R R A
HS AL OCH L, AR B &b B Ty A i
Bl Re A Pk e, TS E AR S T S8
PR 2 R AL B AR B A A RN R AR
Bt 2 S RO s 1 B 4

Z £ x W

(1IBRSE K, WIARHT, 2. 7 i LA £ AR BLAE (GPS) sk [l Py 1 i L
XF i L0, BUAR ok A i A6 45 &, 2011(3): 16-20.

(2] Gt am M R W ) g 4B 28 51 2 3Rt EOR T M. Je st o
[ 34 5 A, 1997

(317K J , i A T . 3 100 HELAE BE A8 00 42k 23 A (0. 03l | 3l 4k, 2011,
33(3): 6-8.

[4]1SO 3274: 1998. Geometric Product Specifications(GPS)- Surface texture.
Profile method - Nominal characteristics of contact(stylus) instruments [S].
British Standards Institution.

[5]ISO 4287: 1997. GPS-Surfacetexture. Profile method Terms, definitions and
surface texture parameter [S]. British Standards Institution.

[6]1SO 11562: 1997Geometric Product Specifications(GPS)- Surface texture.
Profile method- Metrological characteristics of phase correct filters [S].
British Standards Institution.

(70 b . DNl A5 5 70 A Ab By Bk 5 AR 7 (M. - 74 e 2l R 2
A, 1999.

(81 5. R AR = uB e V] L5 B 7 BORIF S [D]. WA IR W RV T
k2, 2010.

Mk @R W, 0, 1976 F &, T
A2, T TAR ) = AR F AL TR, &R Kk
L 4 % . E—mail: lili.pan@hexagon.com

(%% &= #)
(W icks HiBT: 2022-10-02)

XEHS:20230124
AR L T HIE S, B RS IENEE B SR IERAE.

@ AL kg

il


https://doi.org/10.3969/j.issn.1007-6905.2011.03.003
https://doi.org/10.3969/j.issn.1009-0134.2011.3b.03
mailto:lili.pan@hexagon.com
https://doi.org/10.3969/j.issn.1007-6905.2011.03.003
https://doi.org/10.3969/j.issn.1009-0134.2011.3b.03
mailto:lili.pan@hexagon.com
https://doi.org/10.3969/j.issn.1007-6905.2011.03.003
https://doi.org/10.3969/j.issn.1009-0134.2011.3b.03
mailto:lili.pan@hexagon.com

	1 GPS数据处理要求
	1.1 轮廓曲线的定义
	1.2 GPS数据处理要求

	2 数据处理的实现
	2.1 消除标称形状
	2.2 高斯滤波

	3 实验结果
	3.1 消除标称形状的结果
	3.2 高斯滤波结果
	3.2.1 原始轮廓波形
	3.2.2 波纹度轮廓波形
	3.2.3 粗糙度轮廓波形
	3.2.4 3种轮廓波形比对


	4 结语
	参考文献

