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Project Overview

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.
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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.
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Baxter Robot

Current End Effector

Food items: back row: chips can, coffee can,
cracker box, box of sugar, tomato soup can; middle
row: mustard container, tuna fish can, chocolate

Kitchen items: back row: pitcher, bleach cleanser,
glass cleaner; middle row: plastic wine glass,

- enamel-coated metal bowl, metal mug, abrasive
pudding box, gelatin box, potted meat can; front: sponge; front: cooking skillet with glass lid, metal

plastic fruits (lemon, apple, pear, orange, banana, plate, eating utensils (knife, spoon, fork), spatula,
peach, strawberries, plum). white table cloth
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Shape items: back row: mini soccer ball, softball,

Tool items: back row, from left: a power drill and baseball, tennis ball, racquetball, golf ball; front:

wood block; middle row, from left: scissors, a plastic chain, washers (seven sizes), foam brick,

padlock and keys, markers (two sizes), an dice, marbles, rope, stacking blocks (set of 10),
adjustable wrench, Phillips- and flat-head credit card blank

screwdrivers, wood screws, nails (two sizes), plastic
bolts and nuts, and a hammer; front row: spring
clamps (four sizes)

YCB Benchmark Object Sets

ME205 - Advanced Mechanical Design



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
e Design report, technical drawings and CAD files

Requirements:
e 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
e Within the weight limit the robot can handle

Specifications:
e Mass of gripper must be under 3kg
e Must hold each of the 10 objects for at least 3 seconds
e Stay under $1000 budget
® Gripper can close or openin 1 second
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|| | Selected YCB Objects:
1: Chips_Can

2: Potted Meat Can
3: Banana

4: Spatula

5: Wood Block

6: Padlock

7: Large Marker
8: Hammer

9: Tennis_ Ball
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0: Foam Brick
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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
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Current Project Status Continued...

Simulation and Mechanical Analysis
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Manufacturing Process and lterations

Design iterations of the backplate and fingers
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Current Project Status Continued...

Testing and Gripping objects

All 10 objects being picked up
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Drawings and Assembly Instructions
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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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