Welcome to SCOPE Summit

SCHEDULE OF EVENTS

12:30-1:00 PM  Registration
Milas Hall Lobby

‘ 1:00-1:10 PM  Welcome from Olin Leadership
Norden Auditorium, Milas Hall

0 ll n C 0 lle g e 1:10-2:00 PM  Presentations by SCOPE Teams

Norden Auditorium, Milas Hall

Of Englneerlng 2:00-2:15 PM Break

Gallery, Milas Hall

S c 0 P E 2:15-3:00 PM  Presentations by SCOPE Teams

Norden Auditorium, Milas Hall

3:00-4:00 PM  Poster Session & Reception
Norden Auditorium, Milas Hall

This event is being recorded and will be available
on the SCOPE webpage.
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SCOPE serves both
students and sponsors

Compelling and complex real-world projects
executed in collaboration with external partners,

both:

A Provide opportunities for the
of our students

A for sponsors and for the world

Mission
critical
projects

Projects with
significant
potential value

Topics which
would be nice
to explore
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SCOPE projects take many forms

A Exploration of new product directions A Manufacturing challenges

A Improved user experiences
A Product enhancements P P

A Disciplinary domain A Starting point and goal endpoints

A Social, technical, & ethical contexts A Confidentiality constraints and IP
assignments



SCOPE
Leadership

Lauren Palmer

Associate Director of
Partnership Development

Jessica McCarthy
SCOPE Program Director

Amon Millner

Professor of Computing
and Innovation

Jessica Townsend

SCOPE Academic Co-Director
Professor of Engineering

Scott Hersey

SCOPE Academic Co-Director
Associate Professor of Chemical
and Environmental Engineering
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Thank you Subject Matter Experts (SMES)!

Brandonn Chen Brad Minch

Helen Donis-Keller Victoria Preston
Daniela Faas Paul Ruvolo

Chhavi Goenka Dan Sambor

Chris Lee Tim Sauder

Ben Linder David Shuman

Caitrin Lynch Georgia Van de Zande

Kene Mbanisi



Format for this session:

0 8 SCOPE team presentations
15-minute break half-way through
Followed by poster session
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Slides and program are available on Summit webpage:
https://www.olin.edu/events/scope-summit-2026
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Amazon Robotics
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Low-Cost Sensing Systems
for Robotics Applications

SCOPE Summit 2026
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Team

Hazel Mark Noah Satchel Sparsh
Sudzilouski Belanger Rand Schiavo Gupta
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Warehouse Vs Dynamic Robotics

Warehouse

A Indoors

A Known paths (mostly)
A Predictable entities
A Well established

Dynamic

A Unknown environments

A Unpredictable entities

A Weather

A still in developmenty, $$$$
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What do robots need to sense the world?

Detection

T m®

person - alive

Classification

Prediction
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How do robots sense the world?

Starship Zipline Waymo
Delivery robots use GPS and Cameras to target landing pads Multiple LIDARS cameras, and
IMU to track location and compare that data to radars to sense the distance

relative to others its GPS location to move of its surroundings
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The Goal

Create a series of low-cost hardware
and software suites to detect, classify,
and predict the motion of animate
objects in a dynamic environment
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What Type of Sensors We Chose

Cameras LIDAR

A Low cost (relatively) A Simpleinterfaces A High precision depth
A Low fidelity depth A Faster integration A Higher cost

17



Hardware Configurations

HexaViewLite HexaViewPro HexaView Pro + LIDAR

P —
GEXTED

HexaView Lite + RealSense HexaRealView HexaRealView+ LIDAR
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Cam 1

Panoramic Stitching

Cam 2 Cam 3 Cam 4 Cam 5

: " ’ .

Thread-per-camera capture

Cam &

Panorama Stitcher
Configurable per-pair overlap / Linear alpha-ramp feathering

360° Panorama

Wide format ~3840 x 430
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360° Panorama Input
Full stitched panorama from Stage 1

\

Letterbox + Normalize

Resize, mormalize to GPU tensor

v

YOLO11n TensorRT
FP16 inference on Jetson GPU [/ ~6 ms

v

Post-Processing
Confidence * 0.25 / NMS loU > 0.45 [ Animate object only

\

Detection[] Output
(1, ¥1, %2, v2. confidence) per detection

Detection

Raw input

1
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Detection[] Input

Bounding boxes from YOLO11n

v

ByteTrack Tracker

Maotion predict / Two-stage assodate / Update

v

Track Management

Create, maintain, or age-out tracks

v

Track[] Output

Persistent ID + velocity per object

Tracking
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Frame t

Frame t+1

Frame t+2
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Prediction (Experimental)

Track[] Input

Observed positions from ByteTrack
D2
MoFlow Predictor ID:1 = . - —
—r— e T o e——

Flow-matching transformer encoder
v !

Sample K=20 Futures

Generate diverse trajectory samples

+ D3

Best Trajectory

Select most likely prediction per person
sl Foris — hsenved Samplas (K=20) = = = Hast prediction
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2D IMAGE SPACE

EE
1
Stitching

6x RealSense

360° panorama

Detection
YOLO1lln
TensorRT FP16

3

Tracking
ByteTrack

Persistent IDs

-/

bbox (u, v)
_>

/3D CAMERA FRAME \
depth: LiDAR / RGBD
|

4
Depth Lift
Deprojection
pixel + Z
- (X, Y, z) meters
\ /
() Functional L

(x, y, z) cam

_—

Overall Algorithmic Architecture

/
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3D WORLD FRAME

I

5

Yaw rotation

IMU Correction
Madgwick Filter

cam - world-frame

Prediction
MoFlow

Trajectory forecast

wip

"} Experimental / WIP
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Testing Infrastructure

ADevelop a modular testing
system

Alndividually rapidly prototype
and test sensors, sensor
configuration, and algorithms
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RealWorld Testing
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Broad Configuration Tradeoffs

HexaView Lite HexaView Pro HexaView Lite HexaView Pro HexaRealView HexaRealView
+ RealSense + LiDAR + LiDAR
$ $$ $$ $$S$$ $$$$ $566$
v Extremely v Better v RGB + front- v Precision v High quality v High quality
low cost footage facing depth 360° depth vision + vision
X Low frame quality X Footage v Richer depth v Precision
rate v Still quality tracking v 360° depth LiDAR depth
X Low quality IrelatlveJIcy mismatch data vL\{g;c;ut X Highest cost
footage owcos X Depthinone X LiDAR ! overall
X No depth direction drives up X Highest cost
sensing only cost cameras

Lower cost Higher cost
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Conclusion

AOff-the-shelf sensors deliver strong
results at alow cost

AProven configs start at $36@;0st scales
with performance needs

AHigherend suites require moréntegration
but significantly boostreliability
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Future Work

AEvaluate highequality monocularcameras
ARefine singlecamera depthcalibration
AAdd thermal sensing capabilities

ATest & develop custom predictiomodels
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Thank You!

Acknowledgements

Olin SCOPE Advisor: Prof. Amon Millner
Amazon Robotics Liaison: Alex MacLean
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Automated Thermal Interface
Material Applicator

Blue Origin SCOPE Team




The Team




Heat Transfer

Heat Spreader

] Heat Source I ]




Thermal Interface Material (TIM)

Increasesthermal Heat Sink
Heat glphl/'leader

conductivity through TiM

PCB

two touching materials.
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Current Dispensing Method

TIM application at Blue

Origin is done manually

which Is time consuming,
labor heavy, andhas

Inconsistent application
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$10,000-$60,000

Not customizable

Cannot massproduce
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Nozzle Selection
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Pneumatics System ‘




Dispensing Test







Pneumatic TIM Dispensing Nozzle

Binary on/off valve to control flow of TIM material from
pressurized storage vessel.

Removable Back

Allows easy components access to all

electrical and pneumatic components. Interface Panel

Houses power, air, and
ports for data transfer for
ease of use

3-Axis Gantry

Allows precise movement
of toolhead through
printbread.

Modular Fixturing

Designed to securely hold most Depth-Sensing Camera
heat spreader and PCB boards Multipurpose camera for topographic
scanning of pieces, monitoring of print

area.

40x40 in Footprint

Fits most lab and
workstation table sizes.

24x20 Dispensing Area

Able to fit up to 4 large heat spreaders
at once to efficiently dispence TIM.

Ergonomic Lift Handles

Lift points for safe and secure moving
of device.



Pneumatics
Controls TIM dispensing

Raspberry Pi

Logic and visual computer for
whole device

EPR

Regulates airflow to change TIM
dispense rate

X, Y1, Y2, Z Drivers

Translates instructions and powers
stepper motors

Fans

2 zone cooling allows for positive
pressure and convection

Octopus Pro

Main control unit for all live time
functions

Power Supply

120V, 48V, and 24V rails



User Interface

BO Scope GUI BO Scope GUI

Controls | DXF_gen X Controls | DXF_gen

] Rectangle (1)
Movement Controls

Go to Position

Keep-Out

Machine Controls

3 Elevati
G-code Terminal: EPR: 40% levation (mm)

Update Image

Open

V! solenoid_2

pPurge

Load dxf

Run dxf

Control Tab GCODE Generator




Impact
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Thank you

We would like to thank our liaisons,
David Llapitan, Alan Tate, and Sara Olson,
our subject matter specialist Greg Stal,

and our advisor, Jessica Townsend
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Boston Scientific
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Reducing Physician
Strain Through
Duodenoscope Tip
Rotation

A Boston Scientific Endoscopy Project
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Meet the Team!

“hmm

Matt Farmar Maya McKone -Sweet Tabitha Davison
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EXALT Model D Duodenoscope

. Handle
Insertion

Tube \




Endoscopic Retrograde
Cholangiopancreatography (ERCP)

Stomach

Small
intestine
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Three Major Scope Capabilities

Articulation Catheter Use Elevator Operation




