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Object Measured  
 
One object was measured as part of the V-STARS demonstration.  The object was 
a large turbine (3.0L x 2.5W x 0.5H).  The turbine is shown on the cover of this 
report.   
 
The primary objective of this measurement was to determine some of the key 
dimensional information relating to the location of the shaft relative to the 
casing.   
 
Of key importance in this measurement was the time to complete the 
measurement and the accuracy  
 
 
Equipment Used  
 

1. V-STARS S6 Camera System (INCA3 S8 system shown) 
2. Scale Bars 
3. AutoBar. 
4. Various Targets 
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Turbine Measurement Objectives 
 

1. Demonstrate camera use and object targeting 
2. Determine location of key circles along turbine 
3. Compute best-fit planes for turbine casing 
4. Determine relationship between circle centers and case plane 
 

Turbine Targeting 
 

1. AutoBar for initial coordinate system 
2. Reference coded targets to tie photography together 
3. Edge targets for end circle planes 
4. Single dot targets for key circles 
5. Single dot targets for key planes 
6. Two scale bars 
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Measurement Statistics 
 
No. of photos   104 
No. of points   883 
Accuracy RMS X,Y,Z  X 0.010 

Y 0.009 
Z 0.008 
 

 
Typical V-STARS measurement image 
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The diagram below illustrates the geometry used to create the point cloud.   
 

 
Front View 

 
Top View 
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Point Cloud  
The final point cloud from the network is shown below. 
 

 
 
Alignment 
No Alignment was necessary for this measurement. 
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Analysis 
The data collected was used to compute the some of the key geometric 
characteristics of the turbine.  The key planes, circles and lines computed are 
shown in the image below. 
 

 
Initially the two planes that define the turbine casing were computed.  These are 
shown in the image below.  The points on the smaller plane (P5_1 to P5_12) were 
measured against the larger plane to determine the misalignment of the two. 

 
Large Plane RMS = 0.035mm 
Small Plane RMS  = 0.007mm 
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The values are shown in the image below and displayed graphically in the 
image. 
 
Point Deviation 

(mm) 
P5_1 -0.144 
P5_2 -0.173 
P5_3 -0212 
P5_4 -0.088 
P5_5 -0.150 
P5_6 -0.142 
P5_7 -0.161 
P5_8 -0.161 
P5_9 -0.245 

P5_10 -0.214 
P5_11 -0.236 
P5_12 -0.117 

 
 
Each of the key circle data was used to compute a center point.  This point was 
then measured against the center plane.   
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The results of the circle measurements are shown below: 

 
 

Based on the center points the following deviations to the large plane were 
calculated. 
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Time Summary 
 
 

Initial Investigation 10 minutes 
Targeting 20 minutes 
Photography 10 minutes 
Processing 20 minutes 
Analysis 30 minutes 
Total 90 minutes 

 
 
Concluding Remarks 
 
The measurement undertaken has shown that V-STARS can be a very powerful 
measurement tool.  The results of the measurement undertaken were very 
accurate and more importantly were produced quickly.   
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