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Who We Are
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Introduction

Educate the Future Leaders of the Aerospace Industryby providing undergraduate students hands-on Space 
Systems Engineering project experience through the design, test, and integration of spacecraft.

Advance U.S. Space Technologyby solving real-ǿƻǊƭŘΣ ŎƘŀƭƭŜƴƎƛƴƎ ǇǊƻōƭŜƳǎΦ ¢ƘŜ ǎŀǘŜƭƭƛǘŜǎ ǿŜ ōǳƛƭŘ ŀǊŜƴΩǘ Ƨǳǎǘ ŀ 
student science project. These are real satellites, with real missions, that are directly relevant to current U.S. Military 
and NASA needs.

Enterprise Objectives



Program Statistics
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Introduction

Å Founded by Dr. Brad King in 2001 (now 
over 24 years old!)

Å Helped 500+ students complete a senior 
design project and graduate

Å Currently have 90 active members and 
continue to grow each semester

Å Proudly home to 13+ different 
undergraduate majors

Å Operate and maintain two MEEM lab 
facilities: the Aerolaband Clean Room

Å Actively funded by two well-established 
aerospace companies: AFRL and NASA

Statistics

One satellite launched, 
with more on the way!



Oculus Launch on STP-2
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Introduction

Click here for Oculus orbit info!

In June2019, the Oculussatellite was launchedinto spaceaboarda
FalconHeavyrocket. Hundredsof Enterprisemembershada handin
the design and production of this spacecraft,some of whom are
picturedbelow.

Launch Event

https://www.n2yo.com/satellite/?s=44348


NewSpace
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Introduction

The NewSpacerace is driven by commercial interest, 
tech miniaturization, and lower costs. Space is easer 
to reach than ever before.

Ex: Insteadof 1 very largeand expensivesat, we
can insteadplacea constellationof smallerones
that are 1000x cheaperand 200x smaller. While
SmallSatshave lessάŎŀǇŀōƛƭƛǘȅέΣthis is mitigated
in aneconomyof scaleby increasingcoverage.

GEO Satellite 
Alt: 36,000 km 
Mass: 2000 kg
Cost: ~$1,000,000,000

LEO SmallSat
Alt: 500 km. 
Mass: 10 kg
Cost: ~$1,000,000

Cubesat

άwŜƎǳƭŀǊέ {ŀǘŜƭƭƛǘŜ

MicroSat

Size Comparison

Weather Data collection via CubeSat swarm

The NewSpaceRace



Currently Developing Missions
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Introduction

Explore interference potential of GEO satellites 
by mapping their RF emissions onto Earth and 
determining their locations in space

Auris

Collect data on clouds and build 3D models of 
them to help climatology models.

Stratus



Currently Developing Missions Cont.
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Introduction

Control a descent to earth within compact size 
requirements while maintaining pointing 
requirements

Descensus

Store data and organize a locally stored 
database to structure the enterprise.

Connexus
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Auris Mission Overview



Mission Statement
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Auris Mission Overview

Auris is a pathfinder mission whose goal is to demonstrate a low-cost platform capable of exploring the interference potential of 
GEO satellites.

Mission Statement

Auris Spacecraft GEO EmitterAuris Ground Receiver D9h 9ƳƛǘǘŜǊΩǎ .ŜŀƳ tŀǘǘŜǊƴ



Mission Objective 1
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Auris Mission Overview

True EchoStar 14 Transponder 17 EIRP Map over CONUS 
(SatBeams.com)

Collection passes over CONUS after 30 days of operation 
Altitude: 450km, Inclination: 63Ј

3

The Auris Mission shall produce, as a final data product, spatial maps of the antenna beam patterns radiated by
EchoStar14Transponder17over the ContiguousUnitedStates(CONUS).

Mission Objective 1

2

Ground Station

Auris

Payload Antenna

Software Defined 
Radio

GPS

Payload Computer

OBC
Tx

Rx

Rx

Ground Station

1
Target Satellite

GEO

Data Point:
Time Stamp
GPS Position
Average Power

LEO

CONUS

RF Beam

Auris



Mission Objective 2
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Auris Mission Overview

1

2
●▄ ʀ
◐▄ ʀ
◑▄ ʀ

tƻǎƛǘƛƻƴ ŀƴŘ ǘƛƳƛƴƎ Řŀǘŀ ŀǊŜ ǳǎŜŘ ǘƻ άōŀŎƪǘǊŀŎƪέ ǎƻǳǊŎŜ ƻŦ wC ŜƳƛǎǎƛƻƴ ǘƻ ŀ ƭƻŎŀǘƛƻƴ ƛƴ ǎǇŀŎŜ ǿƛǘƘƛƴ ŀƴ ŜƭƭƛǇǎƻƛŘ ƻŦ ŎƻƴŦƛŘŜƴce.

◄ ʀ,  ● ʀ,  ◐ ʀ,  ◑ ʀ

◄ ʀ,  ● ʀ,  ◐ ʀ,  ◑ ʀ

◄ ʀ,  ● ʀ,  ◐ ʀ,  ◑ ʀ

◄ ʀ,  ● ʀ,  ◐ ʀ,  ◑ ʀ

Ground Post-Processing
Constrained Optimization

GEO Emitter

ὸ, ὢ, ὣ, ὤ

όὲὯὲέύὲ

A GEO satellite emits a 
signal at an unknown 

time and location. 

A

LEO Receiver

ὸ, ὼ, ώ, ᾀ

Auris receives signal from the GEO Emitter first at a known
position and time. Data are stored and forwarded to ground.

B
Three ground assets (GroundSats) receive signal from the GEO emitter at known 

positions and times. Data are aggregated and forwarded for post-processing. 

G
◄, ●, ◐, ◑

G
◄, ●, ◐, ◑

G
◄, ●, ◐, ◑

C

The Auris Mission shall utilize Multilateration (MLAT) to provide location knowledge of EchoStar 14.

Mission Objective 2
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Stratus Mission Overview



Mission Statement
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Stratus Mission Overview

The Stratus mission shall demonstrate an inexpensive, upwardly scalable architecture capable of imaging clouds and 
generating usable data for validating and improving existing solar irradiation models. 

Mission Statement



Mission Objectives and Motivation
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Stratus Mission Overview

Capture high-resolution images of cloud cover over the 
Keweenaw Peninsula and successfully downlink to Earth.

Mission Objective #1

Assess the solar viability of regions by using the Stratus cloud 
fraction data in conjunction with solar irradiance models. 

Mission Objective #3

Spacecraft

Why 
Stratus?

Scalability

Cost

Research

Education

The Stratus Mission can be scaledupwards to increasefrequency of data
collection and coveragedue its modular CubeSatbody and efficient design.
Hardwarecan be upgradedfrequently with each new addition to a Stratus
constellation

άLǘwasa billion-dollar spacecrafton a $110 million rocket, not countingthe
cost of the instrumentsandŀƭƎƻǊƛǘƘƳǎέϝ. Largesatellites(suchasthe Terra
Spacecraft)are expensiveto produce. CubeSatssuchasStratusoffer a route
to accomplishsimilargoals,but at a greatlyreducedcost. Stratusis projected
to cost$200,000.

Understandingand predicting how regional cloud cover influences solar
viability and climate adaptation is essentialτboth economically and
societally. Stratuscan capture high-resolution cloud fraction data, thereby
significantly bridging gaps in existing solar irradiance and critical climate
researchmodels.

TheMichiganTechAerospaceEnterpriseexiststo offer studentsa meansof
gaininghands-on experiencein spacesystemsengineering. Thedevelopment
of Stratusandother satelliteswill giveparticipantsthe experiencerequiredto
leadsuccessfulcareersin the Aerospacefield.

Process Stratus images taken to calculate cloud fraction over 
the Keweenaw Peninsula for one year. 

Mission Objective #2



Join Us!
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Stratus Mission

Software 
Engineering

Computer Science

Electrical 
Engineering

Any others are 
welcome!

Majors of Interest:

Å Launch Date SOON!

Å End of 2026

Å Need more people to make that happen

Why Join Us?

ω Finish the Mission Code to 

make satellite mission ready

ω Battery Testing and battery 

analysis

ω Develop Mission Operation 

Plan

ω Finalize Imager code to conduct 

research with

ω Launch!!!

What needs to be done?
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Connexus Mission Overview



Mission Overview
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Connexus

ÅElijah Sierra

Connexus shall be a secure remotely accessible workflow management database 
facilitating collaborative development, task management, and lab based test and 
equipment. 

Mission Statement

ω Remote accessible through website GUI

ω Database on server that stores and 

organizes data

Å Workflow management system 

ω Simulation Computer

ω Host Enterprise GitLab

ω Finance tools and budgeting 

ω Personnel tracking system

Inventory management

Features
Outcomes

Å Connexus databaseand 

software package

Å Server and Database Management 

(SDM) subteam



Connexus Subsystems
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Centralized File 
System

Financial 
Manager

Project 
Management

Simulation

Inventory 
Management

Personnel 
Tracker

Onboarding

SDM Subteam User Interface Gitlab ServerMission Station

API Integration

Connexus



Phases
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Connexus

Phase A Phase C

Minimum Viable Product (MVP)

Estimated Completion Date: End of 
Spring 2026

User Trade Studies
Interviews with each subteam
SRR

New Features:
Sharepoint drive
Personnel trackers
Simulation Computer + 
Station
Basic GUI

Phase B

Fully Functional Product

Estimated Completion Date: End of 
Spring 2027

Connexus satisfies all requirements

New Features:
Fully operational GUIs
Finance Manager
Project Management

Upkeep and Maintain

Estimated Completion Date: Never

Launch of SDM 

New Features:
SDM Task Group (IT team)
Periodic updates
Bug fixes



Softwares
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Sharepoint, 

Active Directory

File System

PHP , HTML, CSS, 

Javascript

Interface

SQL

Database

Python, Rust               

Server Scripts

Connexus



Our Servers
Connexus

Dell 740

Server Rack The Potato
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Descensus Mission Overview



Program Overview
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Descensus Info Session

Fast-paced, competitive year long experience
participating in a complex engineering project
from conceptual design to operation and
conclusion.

Run by the American Astronomical Society
(AAS)
Designa payloadto attach to the front of a
rocketaccordingto competitionguidelines
Performscienceobjectiveswhile in flight

What is Cansat? Competition Sponsors



Who are we?
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Descensus Info Session

Tenmonth, annualschedulefocusedon the developmentof a
payload
Newprogramfor the Enterprise- 2024start
Overview: Yearlyscientific/performanceobjectiveto compete
in a pool of 40 internationalteams.

What We Do



Join CANSAT
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Descensus Info Session

Handson experiencefrom the start
Varietyof skillsavailableto learn& develop
֙ Design,software,basicsof rocketry,electrical,etc.

Why join CANSAT?

CAD- OnShapeor relevantsuite.
Simulation- FEA,CFD
Robotics
Electronics
ModelRocketry
Multi-language,back& front-endsoftwarework

Key skills we are looking for:



Mechanical Subsystem - Release PinsMechanical Subsystem - Rotor 

Mechanical Subsystem - Yaw Fins Mechanical Subsystem - Test Descender 

2025 Design Summary
Descensus Info Session



Descensus II
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Descensus Info Session

We are taskedwith developinga paraglidersystemfor
the delivery of a άǎŜƴǎƛǘƛǾŜƛƴǎǘǊǳƳŜƴǘέ(egg) to a
target drop zone.

Drop zone distinction has been identified as a set of
coordinates- around200metersfrom launchsite

Flight Stages: ascent-> apogee+ shell separationvia
rocket charge -> first 20% of apogee is parachute
descentwithin shell -> @80% peakaltitude the glider
separatesfor navigationto the target zone-> 2 meters
of altitude above the target, the egg compartment
shallbe releasedfor final descentonto the target.

This Year - 2026 Competition - Descensus II
άLǘΩǎ ŀ ōƛǊŘΗ ƛǘΩǎ ŀ ǇƭŀƴŜΗ ƛǘΩǎ ŀ ǇŀǊŀƎƭƛŘŜǊΚέ



Timeline
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Descensus Info Session

Winter 
Break

Guidelines posted 
by AAS

Internal deadline 
for basic designs

Document & 
present initial 
design

Revise design. 
Present 
complete 
project

Travel to 
Monterey, Virginia 
for competition 
launches & 
presentations.

Mid-August
Before Fall 

Finals

End Of
January 

End Of
March After Spring
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Program Scope



What can I do on the team?
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Project Scope

Å FEMAP Nastran
Å SolidWorks
Å Thermal Desktop
Å Matlab/Simulink
Å LabView
Å Python
Å STK (Orbital Simulations)

Modeling and Simulation

Å Antennas
Å FPGAs
Å Power Electronics
Å PCB Design & Fabrication
Å Thermal Imagers
Å Software Defined Radios
Å Control Systems
Å Signal Processing
Å Hardware Testing
Å Etc.

Hardware

Å Embedded systems
Å Hardware-level Drivers
Å Mission Code
Å User Interfaces
Å Web Design

Software

Å 3D Printing
Å Clean Room Operations
Å Support Equipment 
Å Machining
Å Structural Assembly
Å Hardware Assembly

Fabrication & Assembly

There is meaningful work for almost everymajor that wants to join!

Å Presentations & Reviews
Å Leading a team
Å Financial management
Å Hardware Procurement
Å Recruitment & Outreach
Å Schedule Management
Å Marketing

Business & Leadership

Å Data Analysis/Science
Å Error Budgets
Å RF Simulations & Design
Å Requirement Definition
Å Mission Design
Å Payload Development
Å Risk Analysis
Å Orbital Mechanics

Mission Sciences



A-PYL

Mission Science & Data Processing

RF Engineering, Signal Processing, 
Software and Network Engineering

Mission Specific, Auris

How is the Work Distributed?

31

We have nine current subteams on the Enterprise, each with unique project work!

Project Scope

ADC

Attitude Determination & Control

Physics, Orbital Mechanics, Systems 
Engineering, Optics

EPS

Power Collection, Storage, & Dist.

Power Engineering, Test Engineering, 
PCB Design 

GSE

Ground Testing & Facilities Support

Electrical Engineering, Mechanical 
Engineering, Power Engineering

COM

Telemetry Communications

RF Engineering, Communications, 
Signal Processing, Software 

OPS

Mission Planning & Operations

Mechanical Engineering, Orbital 
Mechanics and Simulations

SFW

Mission Software & Data Handling

Mission Code, Subsystem Drivers, 
Command & Data Handling

STR

Spacecraft Structure & Support

3D Modeling, Mechanical Drawings, 
Finite Element Analysis

THM

Thermal Simulations & Management

Thermal Engineering, Simulations, 
3D Modeling

All Missions, Connexus



Systems EngineerTeam Leader
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Auris-Payload

Kellen Minyon

krminyon@mtu.edu
Matthew Holwerda

msholwer@mtu.edu

(A-PYL)



Auris-Payload Overview
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Auris-Payload

ÅFigure out the underlying mission science
ÅDevelop the payload subsystem 
ÅCoordinate with the other subteamson the enterprise
ÅPerform relevant tests 

What do we do?

ÅMATLAB Simulation
ÅC/C++, Python Programming
ÅRF & Antennas!
ÅSystems Engineering

ÅRequirements & Verification
ÅTest Design

ÅAssembly, Integration, and Testing (AI&T)
ÅMission Science Analysis
ÅSignal Processing & Communication Systems
ÅElectrical Design

What kind of work do we do?

ÅElectrical Engineers
ÅComputer Engineers
ÅComputer Science
ÅOr anyone who is interested and 

willing to participate in our work!

Who are we looking for?



Auris-Payload Projects
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Auris-Payload

Make a Ground Satellite system that will be distributed across the 
continental US!

Ground Satellite

Program an NVIDIA Jetson TX2i to control the payload and crunch 
some serious numbers!

Software



Auris-Payload Projects
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Auris-Payload

Program and wire up a GPS unit to provide position info and 
nanosecond timing accuracy!

GPS

Command a Software-Defined Radio to capture signals from 
other satellites!

Radios & Signals

!ƴŘ aǳŎƘ aƻǊŜΧ
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Attitude Determination & Control

Isaac Oldenburg

ijoldenb@mtu.edu
Henry Berghoef

hberghoe@mtu.edu

ADC



ADC Overview
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ADC

Isaac Oldenburg

Main responsibilities of ADC:

Å Identify where the satellite is pointed
ÅChange and maintain the orientation of 

the satellite to achieve target position

Target

Y

X

Z

W

Ŷ

h



ADC Responsibilities
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ADC

Isaac Oldenburg

Potential Projects:
ÅDetermine ADC hardware for future 

satellites  
ÅVerify proper control to meet 

requirements using simulations and 
astrodynamics analyses

ÅWork with numerous differentcomplex 
sensors and actuators
ÅFun Fact ςADC has the most 

components in the enterprise!
ÅConduct hardwaretesting



ADC Components
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ADC

David Krolewski

IR Nadir

Coarse Sun SensorDeployable Magnetometer

Fine Sun Sensor

Redundant Magnetometer

Star Tracker

Mother & Daughter Boards



Join Us and Elevate your Potential
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ADC

Isaac Oldenburg

Open to all majors!
ÅPrior experience not necessary
ÅLearn how to build a satellite
ÅGain experience in design, documentation, hardware 

testing, and simulations
ÅApply what you have learned in classes 
ÅADC members have obtained valuable internships 

and jobs with experience gained working with the 
Enterprise

Talk to ADC leadership if you are interested, we would love to bring you on our team!
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Communications

Martin Wilkens

mdwilken@mtu.edu
Conner Larson

cdlarson@mtu.edu

(COM)



COM Overview
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COM

Martin Wilkens

ÅWe make sure that the satellite can:

ÅReceive commands from the ground

ÅSend telemetry and mission data to 
Earth 

What does COM do for the satellites?

ÅWith our radio and antenna!

ÅWe prove that we can do this in space with:

ÅLong-distance wireless testing

How does COM do that?

COM SR2000 Radio COM Patch Antenna

USRP Mock-GS SDR



On Earth Simulated Communications Test
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COM

Martin Wilkens

Assembled Satellite Modulated Radio Waves Ground Station Radio

Long-distance
Channel

ÅWe need to:

ÅMake sure the satellite can send/receive data over-the-air without error

ÅHow?

ÅWrite software that allows the ground station radio to communicate with the satellite

ÅCheck if the satellite responds to commandsand sends error-free data to the ground

²ƘŀǘΩǎ ƻǳǊ Ƨƻō ƘŜǊŜΚ



Long-Distance 
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COM

Martin Wilkens

GNU Radio Testing Flowgraph

decoding

Encoding



ÅEE, ME, CpE, and CS students, anyone interested in 
Radio-Frequency technology, electromagnetics and 
internet protocol configurations 

Who are we looking for?

Why pick Communications?
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COM

Martin Wilkens

ÅYou are interested in, or want to learn more about:

ÅRadio frequency (RF) design 

ÅSoftware Defined Radios

ÅTesting physical RF equipmentand hardware

You should pick COM ƛŦΧ



Systems EngineerTeam Leader
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Electrical Power Systems

Luke Funk

lafunk@mtu.edu
Sidney Draper

sndraper@mtu.edu

(EPS)
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What is EPS?
EPS

EPS

ÅElectrical Power Systems collects, stores, 
and distributes power throughout the 
satellite 
ÅInvolves work with components such as 

solar panels, batteries, and custom printed 
circuit boards



Our team is currently:

ÅTesting components for integration within the clean room

ÅDesigning, assembling, and testing printed circuit boards

ÅCreating wire connections between circuit boards, and components

48

What do we do?
EPS

EPS



Join EPS
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EPS

EPS

You can learn:

Å Altium PCB Design

ÅWire Harnessing

Å Soldering

Å Hardware Testing

No prior knowledge or 
experience is needed!

Looking for 4-5 new members:

Electrical Engineers 

Computer Engineers

Mechanical Engineers 

Anyone Willing to Learn

Benefits

Who are we looking for?



Systems EngineerTeam Leader
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Ground Support Equipment

Ella Adams

epadams@mtu.edu
Melissa Rochon

mlrochon@mtu.edu

(GSE)



Ground Support Equipment Overview
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GSE

Ella Adams

Clean Room ς Manage the behind-the-scenes
operations of our clean room, including humidity,
maintenance,andupgrades.

GSE

Electrical Ground Support Equipment (EGSE)ς
Supports testing of subsystem hardware and
functionalitytests.

EGSE



Ground Support Equipment Overview
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GSE

Ella Adams

Å Satellitecommunicationduringtesting
Å Maintaining/improvingcleanroom
Å Testingthe EGSE
Å Operatingthe EGSEduringsatellitetesting
Å Creatingandsupportingsatellitetest procedures
Å Electricalschematicdesign

GSE Activities

We will accept any major, but are specifically 
looking for:
Å 99Ωǎ
Å a9Ωǎ
We have hands-on work with hardware this 
semester as well as design work!



Systems EngineerTeam Leader
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Operations

Zack Blazejewski

zablazej@mtu.edu
Brady Doyle

brdoyle2@mtu.edu

(OPS)



OPS Overview
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OPS

Å 5ŜŦƛƴŜ aƛǎǎƛƻƴΩǎ /ƻƴŎŜǇǘ ƻŦ hǇŜǊŀǘƛƻƴǎ 
(ConOps)

Å Outline mission data handling / processing
Å Command Delivery
Å Telemetry Monitoring
Å Fault Handling

Å Use simulation to assist other teams
Å Manage Ground Stations
Å Maintain Mission Level Requirements



What are we working on?
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OPS

Å Finalize Day-In-The-Life test
Å Building tools for operators to use while 

Auris is in orbit
Å Developing command and control 

software (COSMOS) to work with all sub-
teams, our ground stations, and satellites

Å FCC Licensing

Current Projects



What is the DiTL?
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OPS

Å 24 Hour Duration
Å ¢Ŝǎǘǎ !ǳǊƛǎΩǎ Řŀƛƭȅ ƻǇŜǊŀǘƛƻƴ
Å Most important test
Å Uses COSMOS and SMART
Å Integrates every subteam



Join the team!
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OPS

Regardless of your major, we are looking for 
anyone who is a self-starter who does not need 
external motivation. Our team likes to get our 
work finished and then have fun.

Skills Required
Å Excellent Communication Skills
Å Problem Solvers
Å Big-Picture Thinkers
Å Organized

Skills Appreciated
Å Technical writing experience
Å MATLAB
Å Knowledge/Willingness to learn Ruby/Docker
Å Knowledge/Willingness to learn orbital 

mechanics

Who are we looking for?



Systems EngineerTeam Leader
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Software

Sebastian Adams

ssadams@mtu.edu
Evan Weitzel

edweitze@mtu.edu

(SFW)



Overview
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SFW

Å {C² ŘŜǾŜƭƻǇǎ ǘƘŜ άōǊŀƛƴέ ƻŦ ǘƘŜ 
spacecraft that coordinates the 
functions of all other components
Å Drivers, test procedures, and 

mission code
Å Run test procedures on active 

hardware 
Å Maintain and image the OBC 

Remote Testing with ADC Team



How the Software Team Does It
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SFW

Å FreeRTOS(Real Time Operating System)
ÅCommon in embedded systems
ÅNot taught in any classes!

ÅUsing libraries to develop drivers for 
integrating different subsystem parts
Å Interdisciplinary learning ςlearn how 

to integrate subsystems from many 
different engineering disciplines

ÅApplied systems and embedded 
programming, primarily written in C

ÅTechnical documentation 
ÅTest procedures, interface control



Why Join Software? 
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SFW

ÅDevelop code with practical applications for the Air Force and NASA
ÅLearn methods and paradigms used in the industry and gain experience working on an 

interdisciplinary team
ÅGain connections in the Aerospace industry
ÅLooking for Computer Science, Computer Engineer, Software Engineer, and any 

interested developers



Systems EngineerTeam Leader
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Structures

Eli Greenwald Baldwin

bbaldwin@mtu.edu
Jacob Bruesch

jcbruesc@mtu.edu

(STR)



What is Structures?
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STR

Å Make a metal box that can survive a rocket ride, 
survive space, and then make sure it completes 
the mission

Å Spacecraft design
Å Successfully interface with all subsystems 
Å Analyze structure through software & testing
Å Make prototypes, learn, and repeat

What We Do



Why Join Structures?
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STR

Å CAD Design
Å Technical Drawings
Å 3D Printing
Å Machining
Å Satellite Fabrication

Å Finite Element Analysis
Å Component testing
Å Assembly testing
Å Hands-on learning
Å Career Opportunities

What would you do?


