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Abstract: Result of this work is ready-to-use flexible 3D scanning system providing models of both tiny detailed structures 
and large object. It can be used in health care to scan parts of body, where brings lot of advantages comparing to present 
scanning systems. Mechanical constitution, drivers for devices, point-transformation equations and unique calibration 
procedure have been developed. Then application visualizing measured points and processing them to form of shaded 
surface have been created.  

Introduction 
In rehabilitation process after serious injuries or after invasive 
surgeries, there is necessary to monitor progress of recovery. This 
is performed by measuring tiny changes of body, what is 
performed by comparing present and older 3D model.  

Presently, model building is made by very uneconomical way: 
using Magnetic Resonance Imaging, which contains lot of 
information about inner structures, which are useless for our 
purposes ς just information about outer surface is extracted. MRI 
device and its operation is very expensive, creating models takes 
a long time and blocks patients who need MRI images for more 
important reason. 

This work brings many times cheaper solution with cheap 
operation providing same results as MRI. In addition to this, 
designed 3D scanner is flexible and can scan both tiny and large 
structures, what extends its utilization. 

Various Tasks of This Work 
1. Devices Overview and Solution Draft ς what sensors are 

available, how works and how to reach flexibility => solved by 
replaceability of scanner 
 
 
 
 
 
 

2. Drivers for Scanners and Manipulator ς programmed in C# 
using their own protocols, providing uniform interface 

3. 3D Scanner Assembly ς mechanical constitution, 
programming kernel software, developing transformation 
equations (Homogeneous Transformations) 
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0   ... default coordinate 
          system 
M  ... manipulator 
E   ... manipulatorsȭ 
          end-point  
S   ... laser scanner 
L   ... laser range-finder 

 

4. Calibration Procedure ς uncommon solution: using generic 
calibration object instead of precise one + hybrid computing 
approach (analytical with simplifications + numeric) 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

5. Trajectory Planning Environment ς simple scripting language 
for trajectory definition => compiled to list of points to be 
visited 
 
 


