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RBSTMCT original radiographic image itself. 
~rabent lai  bone strength and intigrity are re- 

lated to both bone muss and architecture. Current METHODS 
methods for assessing archfiecfure in vivo are limited. Moire Pattern 
273s study inve~tigates the synthesis ofmoire patterns as The moire effect denotes "a firinge pattern formed 
a potential means for assessing frabecular bone. Plain by the superposition of two grid m c m e s  of similar 
radiographs - of the human calcaneus are digitized, period" [3]. In the synthesis approach taken here, the 
fhresholded, -rotated rnd nonlinearly superimposed to moire pattern is produced by superimposing a rotated copy 
derive a moire puttem associated with the origiyzal with the original (and not rotated) image. The process is 
radiografic image. moire patterns mayprovide an c d e d  out as follows. The relationship between the pixel 
enhancedmeans for clussiifyrng andanalyzing trabecular value B, of the digitized image and bone density p is 
bone structures compared to or in conjunction with assumedto be: 
individual (non-superimposed) radiographic images. 
Anotherfeature of this paper is the description of a local B,  = 255(l - ehaXp} 
thresholding method for segmenting the radiograph into 

(1) 

a binary (bone/no-bone) image. This is potentially usefil 
for stereological analysis of radiographs. where a is a constant. At a given location, the original 

image is assumed to have pixel value B1 and the rotated 
INTRODUCTXON image pixel value B,. Using Eq. (I), it can be shown that 

Trabecular bone strength is a fhction of both superposition of the two images at the given location 
bone mass &d architicture,. Mass accounts for about 65 results in pixel value B, where B is given by 
percent of the observed variation in bone strength, and 
architecture can explain about 20-25 percent more of the 
vadation. Although clinical bone mass measurements are B = B1 + B,- B1 4 
routinely made, no simplg m+od cwreni;ty exists for 255 

(2) 

determiahg trabecular architecture in vim. Such a method 
in conjunction with bone mass measurements could have Thus, for two given digital images, image 1 and image 2, 
wide use for assessing bone fracture risk in osteoporosis. a moire patt en can be synthesized in the following way: 

Previous studies have attempted to evaluate 
architectural changes in trabecular bone using texture and (1) Pick a point in image 2 as the center (q, yJ and select 
kactal analyses ofplainradiographs [1,2]. Althoughthese an angle 0 to rotate the image around the center. The 
methods do appear to provide some information on the formula for rotation is: 
archi- states of trabedar bone, there i s  also a large 
artifactual component related to the inherent variability of xr = xC + r. x cos(8) 

the overall radiographic process, including for example, y, = y,  + r x sin@) 
exposure, film development andoverlying soft tissue. a n d .  (3) 

This study presents some preliminary results on 
synthesizing moire pattern associated with plain r = \/(r - xb2+(y - yd2 
radiographs of the human heel. The long range objective 
is to determine if moire patten can provide an 
enhancement in the ability to assess trabecular where (% yJ is the coordinate after the rotation and (x, y) 
a3chite&tural feames while maintaining better imnamiv is the coordinate before the rotation; 
to exposure and other arfXacts, compared to using the 
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