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The team is tasked to design and build a robotic hand that can detect and pick up a variety of differently shaped common 
household objects, as well as detect how hard it is gripping the object. This will replace the current two fingered hand on the 
robot arm, which is not suited to pick up irregularly shaped objects.

Project Overview
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Problem Statement

Design a custom end-effector with tactile feedback which 
integrates with the Baxter / Sawyer Research robot arm, 
capable of manipulating YCB Benchmark objects. Existing 
designs are too expensive or lack full mobility. 

• An end effector capable of grasping a range of objects from 
the object sets will allow the Baxter robot to be used for 
research projects to study how to replicate human motion 
and better perform complex tasks. 

• Additionally this project can act as a stepping stone to  
decrease human risk and increase safety and efficiency in 
the field of manufacturing.

Baxter Robot

Current End Effector

YCB Benchmark Object Sets
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Deliverables, Requirements and Specifications
The deliverables, requirements and specifications define what will be done 
and how to be objective about what it means to have a “successful” project.

Deliverables:
● Gripper (robot hand) prototype + testing mount
● Operation manual and Build instructions
● Design report, technical drawings and CAD files

Requirements:
● Must hold 10 different objects from the YCB Object set
● Include instructions to make, build, and use the prototype
● Be able to mount a camera or sensors for implementing 

tactile sensing
● Within the weight limit the robot can handle

Specifications:
● Mass of gripper must be under 3kg
● Must hold each of the 10 objects for at least 3 seconds
● Stay under $1000 budget
● Gripper can close or open in 1 second

Selected YCB Objects
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Current Project Status

The project is currently 
complete, all requirements 
and specifications have been 
met. All objects are picked up 
successfully, and a functional 
prototype is to be presented 
live at the Design Day 
demonstration.

Concepting

Initial Concept 

Compliant Mechanism



Mechanical Engineering
University of Rochester
Mechanical Engineering
University of Rochester

ME205 - Advanced Mechanical Design

Current Project Status Continued…

Manufacturing Process and Iterations

Design iterations of the backplate and fingers

Simulation and Mechanical Analysis
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Current Project Status Continued…

Drawings and Assembly Instructions Testing and Gripping objects

All 10 objects being picked up 



Mechanical Engineering
University of Rochester
Mechanical Engineering
University of Rochester

ME205 - Advanced Mechanical Design

Conclusions/Future Work

Recommendations for future work
● Revise the gripper be able to pick up more objects
● Allow the backplate to deform depend on the shape of 

different objects
● Redesigning the parts to be suitable for injection molding 

would save time on fabrication
● Perform FEA analysis for more parts to improve the design 

and materials selection
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