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 Stitching is promising for highly precise profilometry with long measurement length such as 
sub-millimeter alignment in ILC for few tens kilometers of length1) and nanometer order of profile 
measurement in X-ray mirror having more than 100 millimeter order of length. Here, accuracy of the 
profile obtained by stitching is analyzed considering that error in each measurement is propagated to the 
error in profile. 

Figure 1 shows a scheme of a stitching in profilometry, f(x) and l express the total profile to be 
measured and its length, fi(x)s and L express partly measured profiles and their length, and k*Ls express 
overlaps of the measurement range. Considering that profiles next to each other fi(x) and fi+1(x) are 
connected by using their 1st approximation at the overlapped range, profile through n times of stitching 
fn(x) can be expressed as equation 1 by the profile without stitching f0(x) and differences of the slopes ∆ai 
and offsets ∆bi. 
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Error in profile obtained by stitching σe can be expressed by error in fn(l) as equation 2.2) Here, σd stands 
for error in each measurement, parameters expressing measurement lengths l, L, and sampling interval s 
are made to be dimensionless by two coefficients named sampling coefficient u=L/s and measurement 
length expansion coefficient v=l/L. Ke expresses magnification of the profile error caused by stitching and 
is named an error propagation coefficient. Figure 2 shows Ke as a function of overlapping ratio k in case 
n=10, for u=10, 100, 1000, 10000, 100000 as a parameter. 
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References: 1). http://www.linearcollider.org/cms/, 2). 2006 spring JSPE biannual meeting N15 (in Japanese)

1

10

100

1000

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Overlapping ratio:k

E
rr

o
r 

pr
o
pa

ga
ti
o
n
 c

o
e
c
if
ie

n
t：

K
e

10 100 1,000 

10,000 100,000 

Fig. 1. Scheme of a stitching in profilometry Fig. 2. Ke change as a function of k 


