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Aspirin Data Analysis 
copy from Dr. Butler’s lecture

• Objective: Calculate the amount of aspirin in each pill.

• Formula:

• The number of voxels in the 6 pill mask = 142,818 voxels

• The average intensity for the 6 pills = 36,786.9

• The aspirin mass = 6 x 81 mg = 486 mg

• Tomography scale factor = (486 mg)/(36,786.9 x 142,818) = 9.25 x 10–8

• Measuring the aspirin in one pill

• The number of voxels in the pill #2 mask = 22,385 voxels

• The average intensity for the pill = 35,163.9

• The aspirin mass = (9.25 x 10–8 )(22,385)(35,163.9) = 72.8 mg



Steps in Avizo
• Load Data (Raw)

• Binarize

• Separate Objects (streamlined combination of 
many computing steps)

• Label Analysis

• Analysis Filter

• Interactive object seeking





Load Data 

• hdf5 to raw data conversion 

• big endian, x fastest 

• data type and dimension



Binarize by Thresholding

• interactive thresholding 

• tradeoff between coverage  
and noise 

• this data relatively easy to 
threshold 

• apply to generate binary data 
(.thresholded)



Separate Objects
• Used on binary data 

• Encapsulated combination of: 

• distance map 

• markers by local maxima 

• hierarchical watershed  

• Apply to create a new binary 
data (.separated)



Label Analysis

• From binary data to label data 

• Measure statistics from label 
data and the original intensity 
data 

• Two outputs: label image, and 
label-analysis spreadsheet



Analysis Filter

• remove noise 

• identify features 

• histogram helps



Interactive Seeking

• Volume rendering 
with label 
colormap 

• Individual seeking 
enabled by two-
way connection
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Beads Data Analysis



Project Overview
• Load Data (Raw), Crop 

• Image Processing 

• Binarize - threshold 

• Separate Objects - distance map, 
hierarchical watershed 

• Label Analysis 

• Analysis Filter 

• Spreadsheet to point cloud



Open Data

• 16bit unsigned 

• 615x581x512 

• big endian 

• x fastest



ROI box

• Choose ROI 

• Bounding box with  
green manipulators 

• Change size in interactive 
mode



Crop Editor

• Apply on data objects 

• No un-crop 

• Use ROI region info for min-
max index values



Image Processing

• Pre-processing to denoise, 
smooth, sharpen, detect 
edge, separate&fill, etc.  

• Example: despeckle module 
in Image Processing  
->Smoothing And Denoising



Thresholding

• Interactive Thresholding 

• Multi-thresholding 

• Hysteresis Thresholding



Distance Map

• Apply on binary data 

• float value computed as 
distance of foreground voxels 
to closest background voxels



Arithmetic

• Do simple math, click ? for 
syntax help 

• Example: negate distancefield 
data and bring min value to 0



Hierarchical Watershed
• Flood a hierarchy of catchment 

basins 

• Input threshold doesn’t do 
much here (observation) 

• update with different minimal 
depth is relatively fast, can use 
auto fresh 

• Smaller minimal depth means 
more separation 

• output to 16bit data to allow 
more than 255 objects



Color wash to Ortho slice

• Blend two slices to view 
together 

• orthoslice to grayscale data  

• add color wash to orthoslice 

• label blending



Convert Image Type

• Example: convert grayscale 
image to label image 

• both 16bit unsigned data type, 
but some operation must 
apply on label data



Label Analysis
• Apply to binary data for 

component analysis, or to 
label data directly for 
measurements 

• Intensity Image required to 
calculate certain 
measurements 

• Here use ‘standdard shape 
analysis’ measure group, 
instead of ‘basic’ group



Analysis Filter

• Use &&, ||  for and or 

• Comparison: < > == != 

• Negate: ! 

• math: + - * /



Speadsheet to Point Cloud

• Apply to 
analysis result



Point cloud view

• Show each point as 
drawing primitive 

• Here use sphere to 
represent beads


