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Input from Industry/Academia• 

I 

Idea, 

Pro blem identification 

Idea, 

NAS A c an actually act 
as an inte1locuto1, not 
drive,n solely by short­
term goals and profit 

Idea! 

Having this session is 
a good step towards 

collaboration 

I I I I I I 

Yellow Hat 
Idea! 

Division of Labor 

Idea! 

protection of 
proprietary 

information/ e:,(port 
controlled information 

Idea! 

NASA Research 
Announc ement (NRA) 
solicitation fostors new 

research 

Idea! 

Legalized datal 
cafeful data securi ty 

Idea! 

Non-disclosure 
agreements to protect 
proprietary sensitive 

information 

Idea! 

Data openness/ 
a,.,ailability 

Idea! 

Early Career Programs 
for Data Scientist 

Idea! 

Concensus on 
problem 

Idea! 

NASA can be an 
unemcombered 

partner (no engines; 
open charter) 

I I 

Focus of industry on 
propiertary information 

Idea! 

Memor amdoms of 
agreement c learly 

defining roles/ 
responsibili ties 

Ideal 

Pro,.,ide facilities that 
csn collect a large 

depth of ,ubust data 

I I 

Idea! 

Good normalization of 
abstraction tech nique, 

to share databases 
with enough 
compleHity 

Idea! 

Data 
compartmentalization/ 
Pros: Selector org, c trl 

> data 

Idea! 

Data sharing is not 
incenti,.,ize 

- o aoh: 

Idea! 

Response to proposal 
calls? 

Idea! 

Pro ... ide Al enabled 
data. 

Idea! 

Data gerner ation. 

Idea! 

Third pary to manage/ 
distribute data with 

conflicting interests. 

Idea! 

Data sharing. 

Idea! 

Different categories 
for types of data: 
propritory, engine 

le,.,el, componment 
le,.,el, high fideli ty. 

Data Sharing 

- o ach: 

Green Hat 
Idea! 

Standardize data 
management plan. 

Ideal 

Share knowledge. 

Idea! 

Licensed data ,.,s. No 
license required 

Idea! 

Cr ate a unified 
standard for decribing 

c ollaborative 
datasets. 

Ideal 

Fund project. 

Idea! 

Appears to be 
potential to begin 

c ollaboration ac ross 
industry. 

Idea! 

H>:ive indu$try p>:irtner$ 
with good C-$tt.bl i$hed 

d,:it,:i $ht.ring, m,:in,:igement 
pr>:ictice$ $h>:ire their 

knowledge to !hi$ >:ire>:i 

Idea! 

De ... elop common 
models. 

Idea! 

E:,(port control and 
intellectual property. 
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NASA + 
workshop �t
Frame problem
�{ What is a good 

prototype we 
can build?

�{ What is the 
problem to 
solve?

Collect data
�{ Capstone 

projects
�{ Internal rapid 

prototyping
�{ Internships
�{ Curate existing 

data sets

Train/develop 
models
�{ Across multiple 

data sources
�{ Different models 

on same data set
�{ Validate with 

testing

Develop 
systems
�{ Solve a problem 

using the models 
and downselect

�{ Couple with 
systems analysis 
to assess 
benefits

Create 
prototypes
�{ Small scale 

prototypes such 
as drones/UAVs

How to share data?

How to train models with data from multiple sources?

Given specific 
requirements 
output a design. Is it 
better to create a 
point design or a 
trade space from 
which to select?

Measure overall 
metric 
improvements. 
Create complex 
cost functions

Month 1

Month 6

Month 10

Month 14

Month 20



A. Problem definition
1. Define thermal 

management 
problem for a 
coupon.

2. Define 
constraints 
(environment, 
volume, shape)

B. Identify suitable 
topology from natural and 
synthetic databases using 
machine learning

C. Approaches/Workflows
1. Optimize natural topology 
using genetic algorithm or 
topology optimization if data 
set is sparse

2. Use machine learning to 
�Z�������]�P�v�[�������������������������}�v���v�����µ�����o��
system and augmented 
synthetic dataset if sufficient 
data is available to provide 
resolution

D. Compare results and 
downselect

E. Apply to relevant 
architecture

oscillating 
heat pipes

heat 
exchangers

branched 
heat pipes

porous 
structures

B1.1 Computer 
vision and machine 
learning

B1.2 Synthetic data 
and lab data 
including various 
materials, 
parametric 
variations

B1.0 Discovery tools

Capstones

NASA data Framework definition

Shyam et al., Designs2019, 3(3), 43;https://doi.org/10.3390/designs3030043- 14 Aug 2019

https://doi.org/10.3390/designs3030043







