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Utah State University 
• Utah State University  (8 colleges)

– College of Engineering (5 Departments)

• Department of Electrical and Computer Engineering

– BS in Electrical Engineering and Computer Engineering
– MS/PhD in Electrical Engineering and Computer Engineering
– MS Space Systems Engineering (new)
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Spacecraft Systems Engineering:
" Coordinate Systems / Orbital Mechanics,
" Mission Analysis,
" Spacecraft Subsystems:

Undergraduate Grad-Fall Grad-SpringGrad-FallGrad-Spring

Math 2280
Diff Eq

ECE 5230
Space Sys.

ECE 5240
Space Des. 

ECE 6240
Space Env.

ECE 7210
Space Inst.

! Propulsion
! Attitude Determination
! Attitude Control
! Power Systems

! Thermal Systems
! Communications
! Command Data Handling
! Costing
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Space Mission Design:
" NASA Systems Engineering Process,
" Scope, Concept of Operations,
" Requirements development and management,
" Resource Budgets, Margin, Gold Rules,
" Technical Readiness Levels,
" Conceptual Mission Design,

(Customer Based)

Undergraduate Grad-Fall Grad-SpringGrad-FallGrad-Spring

Math 2280
Diff Eq

ECE 5230
Space Sys.

ECE 5240
Space Des. 

ECE 6240
Space Env.

ECE 7210
Space Inst.
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Previous Mission Design
• Spring 2011: ICES

– Customer: NASA JSC

• Spring 2012: SHARE
– Customer: USU Physics

• Spring 2013: RAPTER
– Customer: RINCON

• Spring 2014: RUNNER
– Customer: NASA JSC

• Spring 2015: Marco-Polo
– Customer: Univ. Colorado

• Spring 2018 MIASMA
– Customer: STC

• Spring 2019 TUATARA
– Customer: USU Physics
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Engineering in the Space Environment
" The EarthÕs Ionosphere,
" Radiation Environment,
" Models of the Space Environment,
" Plasma interactions, 
" Debris, 
" Chemical Reactions, 
" Radiation Effects, 
" Thermal Issues

Undergraduate Grad-Fall Grad-SpringGrad-FallGrad-Spring

Math 2280
Diff Eq

ECE 5230
Space Sys.

ECE 5240
Space Des. 

ECE 6240
Space Env.

ECE 7210
Space Inst.
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Introduction Space Science 
Instrumentation
" Review of science missions,
" Plasma physics,
" DC electric probes,
" AC electric probes,
" Magnetometers,
" Optical instruments,
" Sounders and radars,

Undergraduate Grad-Fall Grad-SpringGrad-FallGrad-Spring

Math 2280
Diff Eq

ECE 5230
Space Sys.

ECE 5240
Space Des. 

ECE 6240
Space Env.

ECE 7210
Space Inst.
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Space Environment, Instruments, Systems

ECE 5230 Space System Engineering 
ECE 5220 Electro-Optical Engineering

ECE 6240 Space Environment and Engineering
ECE 7210 Spacecraft Instrumentation

Estimation Theory/Stochastic Processes

MAE/ECE 6560 Space Navigation (Spring) 
MAE/ECE 7560 Adv. Est for Aerospace Systems (Fall)

ECE 6010 Stochastic Processes (Fall)

ECE 7030 Detection and Estimation

Controls
MAE/ECE 6340 Spacecraft Attit. Ctrl. - Theory (Fall) 

MAE/ECE 6345 Spacecraft Attit. Ctrl. – Apps (Spring)

MAE/ECE 6320 Linear Multivariable Control (Fall)

MAE/ECE 7330 Nonlinear and Adaptive Controls (Spring)

MAE/ECE 5320 Mechatronics (Spring)

MAE/ECE 5310 Dynamic Systems and Controls (Fall)

Optimization

MAE 6570 Optimal Spacecraft Guidance (Spring)
MAE 5930 Optimization (Fall)

ECE 6040 Convex Optimization (Fall)

Aeronautics and Propulsion
MAE 5420 Compressible Fluids (Fall)

MAE 5540 Propulsion (Spring)
MAE 5500 Aerodynamics (Fall)

MAE 5510 Dynamics of Atmospheric Flight (Spring)

MAE 6530 Propulsion (Summer)

Dynamics
MAE 5560 Dynamics of Space Flight (Fall) 

MAE 6540 Advanced Astrodynamics (Fall)

MAE 7540 Advanced Astrodynamics (Fall)

Graduate Level Math Courses

ECE 6030 Math Methods for Signals and Systems (Spring)
MATH 5410 Methods of Applied Mathematics

Space Systems Engineering - Electives



!"

!"#$"%&'(%&)*+,"&-#./#""%/#.

# 01"&!"#$"%&'(%&)*+,"&-#./#""%/#.&/2&+&345$/67/2,/*5/#+%8&.%(4*&('&'+,45$8&91(&
+%"&*%/#,/*+5&/#:"2$/.+$(%2&('&*%(.%+32&9/$1&2*+,"&+**5/,+$/(#2;&

# 01"&!"#$"%<2&*%(.%+32&+%"&=+2/,&4#/:"%2/$8&%"2"+%,1&+#7&$",1#(5(.8&
7":"5(*3"#$&/#:(5:/#.&'+,45$8>&2$47"#$2&+#7&*%('"22/(#+52;

# !1+%5"2&)9"#2(#>&?%('"22(%

# @8+#&A+:/72(#>&B22/2$+#$&?%('"22(%

# B5+#&C+%,1+#$>&@"2"+%,1&?%('"22(%

# !1+7&D/21>&@"2"+%,1&B22(,/+$"

# ?(2$&A(,&EF4G"&B#7"%2(#H



!"

!"##$%&'($)$*#+,'-#./#*0)
# 1+&23$'!#4. !"5$6*&'*%7'1+&23$'8,$#0*9'

1#+,2&$+&"#$)'

$ %&'&(')*+(,-./0/

$ 1.23045267()089.:;:<7(=>46.04592?(@269(A=B

$ C:@(6:(<06(>(D2.2>6-40(847:8::;04 6:(@:4E(2.(>(
F1(G-H0'>6

# 6-:(8

$ %&'&('*+( C0;2:?975285,-./0/(

$ AIJ%)(%&'& KL4>M2;('?>80(N0>6904(G-H0'>6

# ;<=<6

$ 1'O&(P(1'1(P(&')O&(Q-./0/(

$ J.564-D0.6(6:(*0>5-40(*069>.0(2.(690(R>4695(
&6D:5?9040

!"#$%&'()*+

%,-.%/0$'01"+%20(*#,-.%!34*501%51+3613+*

.'('013+*%!+7"6""#*+

2389
&#*:

;*89 <%5*(=

>*01%?31

>*01%@(

>*01

A'B3'$%C'##

23+)*
D0=%C'##

!"(1+"##*+

-66383#01"+

2+*==3+*
5*(=<

;*89 <%
5*(=

>*01%E:6F0()*+

Langmuir

Impedance
Probe

Floating
Potential

E-field/Wave

Magnetometer

Ion Velocity Meter

NadirVelocity

GPS Occultation
Patch Antenna

E-field/Wave

Star Camera
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• Conference in 34th Year
– ~3000 attendance

• USU graduate students 
attend conference 

• Small satellites are driving 
significant advances in space 
physics and Heliophysics

USU Small Satellite Conference
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Questions


