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NASA In | EPs
Kansas

Mission Statement:

“NASA in Kansas is one address for the Kansas NASA Space Grant
Consortium (KSGC) and Kansas NASA EPSCoR Program (KNEP),
two statewide programs created from National Aeronautics and
Space Administration (NASA) awards.”

“KSGC and KNEP separately propose to NASA to win grant
funding to support a variety of in state activities. KSGC activities
primarily include supporting internships, scholarships, and
fellowships along with NASA Mission Directorate programs for
undergraduate and graduate college students, faculty, educators,
and the general public, while KNEP research projects focus on
building research infrastructure in Kansas. Click on the links below
to learn more about each program.”



https://nasainkansas.org/

Neural
Networks

% Inspired by biological
Neural L neurons.

State of the art for
pattern recognition.
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h . Advantages:
W at | S Edge computing is not limited by network speeds.

Use pretrained neural networks to perform complex tasks such as
O n t h e pattern recognition.

Disadvantages:

E d ge ? Cannot take advantage of powerful computing power.
) Typically, static operations, and difficult to implement training.
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Training:

* Training The Network
* Forward Propagation
e Cost Analysis
e Back Propagation

* Repeat

Random
Initialization

Forward
Propagation

Back
Propagation

Cost
Analysis
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Activationy,, =

ACtlvathTlN — 1 + e_LN+1*WN+1

Weights
ot :>[ Activation | Activation [

Layery = Z(WN * Ly) Layery,q = Z(WN“ * Lyi1) Cost = (Output — Desired)?

U N d ersta nd | ng Weights: Connections between neurons
Forwa rd Layers: Neurons in hetwork

Propagation

Activations: Sigmoid, RELU, Tanh, Linear, Step, etc.

Cost: Error of a specific iteration




dCost _ 0(Weights = Layer)t®Yer dActivationtayer dCost

U n d e rSta n d i n g d0Weightlaver — oWeightlaver : 0(Weights = Layer)Laver * DActivationlaver

k . dCost ]

Back Propagation L T—

* Beginning with 4 neuron neural dMctivationterer

network 3(Weight + Bias) e — ctivation(Weights * Layer)
0(Weights = Layer)Laver _ Activationlaver

* Worked through relevant calculus OWeighttover

* Implemented back propagation on
simple network

Cost Error

* Verified that the cost function was V,
reducing —




Successfully training a network:

L1 Inputs
Ay 0Lt B8 0oFs10:1 9.1, P90 1]

Initial Desired
[0.1, 0.9]

Initial Output
[0.8713614934972438, ©.7033872162790458]

Final Output
[0.1000000000000015, ©.9000000000000001 ]

Initial Cost
[24.75342733 1.60821065]

Final Cost
[9.34560510e-29 5.12790403e-31]
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Colabratory Neural Network.txt
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Training with MatLab,
using Google Net

Training GooglLe net on a personal
computer

Implement that network for image
recognition

Results were good.

Apple was identified as a

pomegranate.
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& Training Progress (25-Mar-2021 09:44:41)

Acauracy (%)

Validation accuracy

Training finished:

Training Time
Start time:

Elapsed time

Training Cycle
Epoch

teration:

lterations per epoch:

Maximum fterations

Validation

Frequency

Other Information

98.80%

Reached final iteration

25-Mar-2021 09:44:41
25 sec

40f4

232 0 232
58

232

30 iterations

Hardware resource: Single GPU
Epoch 1 Epoch 2 Epoch 3 Epoch 4 Leamning rate schedule:  Constant
o 50 100 50 200 Leaming rate: 001
Iteration
Learn more
Accuracy
Training (smoothed)
Training
— —&— - Validation
Loss
Training (smoothed)
o Egoch 4 P —@Final
50 200 Training
Iteration — —@— ~ Validation
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bullfrog

banana

pomegranate

Future Goals:

* Develop my own image recognition library.

* Learn how to use video recognition software
on the edge.

* Implement a trained neural network on a
microcontroller.




Thank you for
watching!

“This material is based upon work
supported by the National
Aeronautics and Space
Administration under Grant No.
80ONSSC20M0109. Any opinions,
findings, and conclusions or
recommendations expressed in this
material are those of the author(s)
and do not necessarily reflect the
views of the National Aeronautics
and Space Administration nor of
Wichita State University."




