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Overview of Goals

 The BIGSS lab is developing a minimally-invasive surgical workstation to treat the
osteolytic lesions using a snake like dexterous manipulator (SDM).

 The SDM will be positioned in the workspace by a robotic arm The SDM will be positioned in the workspace by a robotic arm.

 The focus of this project is integrating the SDM with the robotic arm- which is a 6 DOF
Universal Robot (UR5) - and position control of the tip of the SDM inside the lesion area.( ) p p
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Figures are property of  BIGSS Lab. 

Dependencies

 Mechanical design: 

 3D model of the SDM and electronic boards 

 Machine shop and 3D printer for fabricating the interface parts
 Robots:

 UR5 robot and its stand 

 SDM robot: I can use the BIGSS lab 2-D SDM. 

 Kinematic model of SDM:
 I will use the available model of Ryan Murphy.

 Access to Mentors: 
 Weekly meeting with Dr. Armand and Ryan Murphy

 Scheduled meeting with Dr Taylor as needed
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 Scheduled meeting with Dr. Taylor as needed

Deliverables status from last checkpoint and its update

Mi iMinimum
 Deriving and implementing the kinematic equations of UR5: 

I t f i th SDM ith UR5 (M h i l d i d f b i ti ) Interfacing the SDM with UR5 (Mechanical design and fabrication):

Coupled inverse control of robots outside the body: 
Expected



Expected
Controlling the position of the coupled robots using virtual RCM when all of the SDM is 
in the body (Simulation and Implementation) :  +

Added Deliverable
(Ongoing)

Added Deliverable
Submitting paper in IEEE Conference of Engineering in Medicine and Biology Society 
(EMBS’14) 

Maximum
C t lli th iti f th l d b t i i t l RCM h ll f th SDM i



Controlling the position of the coupled robots using virtual RCM when all of the SDM is 
not in the body (Simulation and implementation)

Modeling the kinematics of SDM using solid mechanics or beam theory
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Management Plan 

 Detailed Task Schedule
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Submitting paper in IEEE EMBS Conference- April 07
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Technical Summary of Approach
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Mechanical Design

The main purpose is to interface the SDM with UR5. This task involves:

1. Preparing CAD models of  UR5, Actuation Unit, and Electronic Boardsp g , ,

2. Mechanical interface of the SDM to the UR5 considering:
• UR5 has a 5kg load limit
• Not changing existing actuation unit• Not changing existing actuation unit
• Considering work space of the UR5
• Considering a place for electronic boards of actuation unit
• Considering enough space for wiring between boards 

and motors

3. Fabrication of mechanical parts

4. Ordering required mechanical parts (Screws, nuts, Expansion fits)

5. Assembly

8



Mechanical Design

1. Preparing CAD models of  UR5, Actuation Unit, and Electronic Boards:
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Mechanical Design

22.
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Mechanical Design

3 F b i i f h i l3. Fabrication of mechanical parts:

4. Ordering required mechanical parts (Screws, nuts, spacers, and Expansion fits)
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Mechanical Design

5. Assembly:
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Management Plan 

 Ongoing works:

 Preparing required connectors and wiring between boards and motors Preparing required connectors and wiring between boards and motors

 Controlling UR5 using Matlab and TCP/IP protocol

 Implementing simulated algorithms

 Preparing Final report
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Thanks for your attention

Questions??
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