














contours from the Hasselblad photographs. An improvement can be noted, in 
comparison with Figure 2, particularly in the area near the buttocks. 

The fringe pattern in Figure 2 and the corrected fringe pattern in 
Figure 3 were used in an accuracy analysis using the stereophotographs, 
taken with the Hasselblad camera. The distances from the fringes to the 
screen were measured photograrnrnetrically and compared with the theoretical 
values in Table I. The following rms values were calculated from the 
residuals: 

2.0 rnrn, for moire fringes scaled to fringe no. 12 

1 . 4 rnrn, for moire fringes corrected for differential scale changes. 

It should be noted that the above rms errors include possible inaccuracies 
in the photograrnrnetric measurements. 

d . Profiles Derived from Moire Fringes 

The moire pattern can be used to derive profiles representing cross 
sections of the photographed surface. In deriving these profiles it should 
be realized that, due to the central perspective geometry of the moire 
photograph, horizontal and vertical cross sections through the test surface 
generally are not represented by straight lines on the photograph. It is, 
however, possible to apply corrections similar to those for the correction 
of contour lines. 

Seven horizontal profiles through reference marks on the mannequin's 
back were accurately plotted from the Hasselblad photographs on a photo
grarnrnetric plotter. Similar profile data were then derived from the moire 
fringe pattern by two different methods. First, the intersections of the 
fringes with horizontal lines, drawn on the moire photograph, were measured 
and the distances between a fringe and the screen used to construct the 
profiles. Image distortions, caused by the central perspective geometry 
of the moire photograph were ignored in this method. The results are shown 
in Figure 4 together with the photogrammetrically plotted profiles. The 
depth scale is twice the scale along the profile axis, resulting in a depth 
exaggeration of the plotted profiles. The profiles derived from the moire 
fringe pattern were scaled to the photogramrnetric profiles for the average 
distance of the test surface to the screen (fringe no . 12) . 

In the second method, the profiles were derived from the moire fringe 
pattern with necessary corr ections for image displacements caused by the 
central perspective geometry; the profiles, derived from the moire pattern, 
represent horizontal cross sections in this case. The profiles derived 
from the corrected moire pattern are shown in Figure 5 together with the 
photograrnmetrically plotted profiles. 

It can be seen in Figure 4 that the discrepancies between the 
photograrnrnetric profiles and those derived from the uncorrected moire 
pattern increase with the distance from the principal point of the moire 
photograph, which is located between the centres of profiles C and D. The 
largest discrepanci es of up to 5 rnrn occur in profiles A and G at the top 
and bottom of the test surface. In the case where the profiles derived 
from the moire photographs were corrected for the effects of the central 
perspective geometry by applying differential scale corrections, the dis
crepancies with the photograrnrnetric profiles are generally smaller 
(Figure 5) . In this case, the maximum discrepancies were found to be 
approximately 3 . 5 rnrn . 
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As expected, these results agree with those obtained from the contours 
in part (c) of this chapter . In a normal error distribution, maximum 
errors usually are 2 . 5 to 3 times the rms error . 
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Figure 4 

Comparison of photogrammetric 
profiles with profiles derived 
from moire fringes . 

Conclusions 
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Figure 5 

Comparison of photogrammetric 
profiles with profiles derived 
from corrected moire fringes . 

It can be generally concluded that an instrument such as the Moire 
Contourgraph can offer geometrical information with an accuracy of 1 to 2mm 
(rms value) . Instrumental rigidity and a precise screen are essential to 
obtain this accuracy. 

It was demonstrated that the accuracy of the results can be improved 
by applying corrections for the image distortions caused by the central 
projective geometry of the photograph . A coordinate reference system, 
defining the principal point of the photograph, should be provided in this 
case. Means also have to be provided to determine the average scale factor 
of the moire photograph which, in the present experiments, was successfully 
accomplished by using the shadow .of the horizontal reference line on the 
object and a known distance near the plane of the screen. 
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