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Technology Focus D
* Detection, Classification and Remediation of Military Munitiol sewrs.

. . @" -|
Demonstration Site © =

Application Desktops

Laptops

* Former Lowry Bombing and Gunnery Range :
* Oasis montaj

Demonstration Objectives
* Develop and demonstrate Cloud based data analysis ant

Platform

classification capabilities ‘ [ Microsoft Azure | a
» Classification performance that matches PC-based UX-
Analyze Infrastructure
Project Progress and Results ! -
* Cloud-based Workflow
* Cloud-based Architecture Cloud Com puting

* UX-Analyze Web Server

Implementation Outlook
* Excellent
* Rick Grabowski offered Corps of Engineers support



Social Media Content

“Anew ESTCP project begun 2017 is bringing advanced UXO classification to
the cloud. This exciting project is expected to deliver enhanced data and
project security, speed of processing and analysis, auditability, and many
other benefits. Year one developments included data handling schemes,
system architecture, user experience interfaces, interactive linking, and EM
inversions.”

Efficient and secure Cloud Computing for UXO Geosoft and AcornSI move UXO classification

Classification and Project Management
SERDP ESTCP 2017 Svmposmm Poster

& Cloud Computing for UXO Classification and Project Management

to the cloud

September 28, 2017 | Geosoft News

Geosoft is partnering with Acorn Science and Innovation to
create a cloud-based technology solution for unexploded
ordnance classification projects. The 3-year project, funded by

the US Department of Defense’s Environmental Security

Technology Certification Program, will deliver a cloud prototype

for classifying buried metal as either UXO or non-hazardous

clutter based on the analysis of electromagnetic induction data.

READ MORE

http://www.geosoft.com/news/geosoft-
and-acornsi-move-uxo-classification-cloud
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Problem Statement

This project addresses the detection, classification, and
remediation of military munitions.

¢ ltis highly relevant and important, given the 2017 DoD Policy that
declares Advanced Geophysical Classification technologies the default
technology for MMR responses.

The current approach is to utilize PC-based, UX-Analyze
software. Limitations of PC-based solutions include:
¢ compartmentalized security
¢ compartmentalized collaboration and communication
¢ compartmentalized version control, activity logging, and auditing
¢ local IT requirements
¢ local and limited processing speed



©ESTCP
Problem Statement (over simplified)

_ State/Fed
PC-based Analysis R Regulator

Why am | not
updated?

...process local,
provide snapshots

of progress

My government

Have they validated
system can’t view

the sensor yet?

A
Government g
Buyers
Contractor
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Technical Objective

Our objective is to develop and demonstrate an effective,
efficient, and secure cloud computing technology for classifying
buried metal as UXO or not, based on the analysis of multi-coil
electromagnetic induction (EMI) data.

Cloud Computing Characteristics
 On-demand self service

* Ubiquitous network access

« Location-independent

« Rapid elasticity

 Pay per use




Technical Approach

Leverage commercial cloud infrastructure and platforms with
UX-Analyze work flows, processes, and solvers

Cloud Technology
« Strong security policies
and backup procedures
« Data is encrypted and safe
while at rest or in transit
 Efficient data transfer and
storage containers

UX-Analyze
Mature solvers and
classification logic
Efficient user workflows
and processing schemes
Proven track record
Strong user base




UX-Analyze is a suite of

advanced software tools === ==

developed by Acorn Sl
and Geosoft over many
years with funding from
ESTCP

Over 350 individuals(45 firms)
have participated in 2-day, data-
analysis workshops

Multiple commercial firms have
successfully used UX-Analyze
during AGC-DAGCAP
accreditation demonstrations o



Technical Approach

UX-Analyze: Workflow & QC

o High level bundles to guide data analysis

o Institutionalized QC measures and products
- Sensor function tests

- Instrument verification strips (IVS)

- Check every sensor stream for quality
- Background location validation

- Background measurements
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Technical Approach

B

Government
Buyer

Plal:fc:»nn

Infrastructure

Cloud Computing

Contractors

Cloud-based analysis 1



Technical Progress

Plans
la | Cloud-based Workflow
1b | Cloud Structure Architecture
2 |Development
2a | Project Storage Container
2b | UX-Analyze Web Server
2c UX-Analyze Enhancements (Option 1)
3 |Demonstration
Management
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Technical Progress

UXA Data Architecture

Survey Instrument

Instrument
Dump Files

Survey Data

Contractor Geophysicist
Personal Computer

UXA Desktop
OM Database &
Project Storage

®

Survey Data Maps

Microsoft Azure Cloud Contractor
UXA Cloud
4 Project Storage & . Project Data Archive
Azure Blob and Table

©

Survey Data Maps Graphs ZIP
.‘ 9
Reports Audit Logs User Profiles &
Permissions
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Technical Progress
UXA Cloud Applications

UXA Cloud Web Client

All Users
Microsoft Azure |
* UXA Cloud System
UX-Analyze UXA Cloud Web Application
?if Giasis montaj
Contract -m. _— UXA Processing Server
Geophysicist

y y Oasis montaj Cloud Storage
Oasis montaj Database & Storage Microsoft Azure Table and Blob
@ Microsoft Azure Platforms

. Microsoft Azure Infrastructure
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Technical Progress

Summary of accomplishment to date...
Data Transfer GX: from Desktop OM to Cloud
Graphical Look and Feel (cards, forms, etc.)
System behavior and user notifications during events
Workflow for Cued Data (Classify and Rank)
Graphical displays for a variety of cards
Linking tool between data displays
User Interactive Capability
Inversions + OM math (size and decay calculations)
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Technical Progress

UXA Cloud Project

c@ N'Q hitp://

Home

project.

OR Single ik project

Vaur Praiaste

Double click to enter

XA Project name 1

LIXA Project name 4

name to enter project.

Selected Project Spencer

Details

Crected October 21, 2017 13:4556 UTC

Spencer LA Project name 3

what it is all about.

Project members

UseriFirstLastName

- User2FirstLastMame

User3FirstLastName

UXA Project 5
refeatname UseréFirstLastMame

This is @ description of the project letting others k

Details of selected project:

* project name
* ‘project creation date

project description

* project members




Technical Progress

alwl Fi

2 MyceosorFT UX-Analyze

Navigation, appears
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Technical Progress

UXA Cloud Preject

L0 X0 frer ) @&

Process Classify

Classify and Rank VieW Spencer  Classify and Rank @ :
SAM »  |@rid_28 ¥ (erid_2q )(J[sriu_so X] T Apply Classity and Rank
Source Data Polarization Plot, Clusters
. 6 Sgurce data iz not availble for the flags. 0 Cluster plot is not available

Information messages Fun Clasarty and Fak

appear on cards with

no data.
Polarization N-Dipole Size-Decay Plot
o Polarization N-Dipole plat is not available. 0 Size-decay plot is not avaiable.

| &
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Technical Progress

‘ ‘ * http:/!
<3 MyGEOSOFT UX-Analyze
Classify and
Rank Bundler
Invert for

Sources Settings
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&3 MyGEOSOFT UX-Analyze

TX coil aray:

B & & &

RX coil array:

R B &K R EE & &R

Classify and Rank
Invert for Scurces Settings

Mumber of dipeles:
Mumber of concurrent targets:

Coil Geometry

Number

o

Mumber

L R I N R

User Name w

Component

MM MM

Component

Moo= X M o= X M= X N = X

——— Invert for Sources

Settings

=

Applies changes
made.
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Technical Progress

A B2 4 (et
&3 MyeEOSOFT UX-Analyze
Classify and
Rank Bundler
re-appears

Clicking Run, runs
process in the
cloud.
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Technical Progress

UXA Cloud Project

OG x{}lhttpn ] @
&2 MyceosoFT UX-Analyze
_ Blue badge
An Info message Fe=Glesailiand Ronk You are running Invert for Sources on SAM measurement G’ a ears
bOX appears for 1 O - . data for delivery unit A12. pp -
seconds SAM v (Grid_28 X](Gria_29 "][Grid_ao—"‘l - Apply Fun Classify and Rank
N e Invert for Sources is running

for the selected data.

Source Data Polarization Plot, Clusters Classify and Rank

@ Cluster ot is ot avaiatie icon is disabled for
the selected Type
and Geo ID that is
running in the
cloud.

0 Source dota is not avaible for the flage

Run Classify and Rank

Clicking on
Activities icon
opens a panel.

Polarization N-Dipcle % Size-Decay Plot x

0 Pelarization M-Dipole plet is not available 0 Size-decay plot is not available.
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Technical Progress

hittp-dF

Spencer x
Activites ™

Activities Panel

You are running Invert for Sources on SAM for Geo ID
Grid 28, Grid 29, and Grid 30.

| Progress of

Iovert or Sources. (Todl 111 28 process running in
— - the cloud.
Cangel

Charlie Young Brown ran Classify and Ronk on SAM
Geo ID Grid 25, Grid 26, and Grid 27.

Octeber 21, 2017 13:4556 UTC

View
Charlie Young Brown ran Validate Library on SAM Geo
1D Grid 25, Grid 26, and Grid 27.
October 20, 2017 12:14:38 UTC

View
Charlie Yeung Brown ran Validate Library on SAM Geo
1D Grid 25, Grid 26, and Grid 27.

October 20, 2017 08:34MUTC
View

Charlie Young Brown ran Validote Library on Geo ID
Grid 12.
October 16, 2017 14:14:14 UTC

View
You ran Sensor Function Test on SAM Geo ID Grid 36
and Grid 37.

October 08, 2017 09:14:26 UTC

i
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Technical Progress

UXA Cloud Praject

G E> X {:} | 2 @

<A MyceosorT UX-Analyze

A success message Slessituand Rank @ =
box appears for 1 0 . 2 Classify and rank complete
seconds. SAM > (orid_28 ¥)(Gria_2a X)(Grid_30 3 -
Source Data Polarization Plot, Clusters
Grid28_139_001_31 s [— T
Fit_Coh w2
Fit_X 705132.80 W e,
Fit_Y 391460017 i & R
Fit_BGS 3 e
Sig_Amp 12.62 & 9 \\\\
Eampe Enter comments <] E \\\E’ ; R
u & ,"\ .
I
’W»j' \".;-
. . )
Time (ms)
Polarization N-Dipole Size-Decay Plot
CrigE3_117_001 D Tos
= A @
- = = == - = = - ™
L
|I:r§et ID: Grd28_41_001 I .
" ! PE— Q\D .
i = e = g = .
.
. _& @
s "
i . e ** * .'. .
- . Size
1 ]

Green badge
appears.
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Technical Progress

hittp /'

Spencer * Activities Panel

Activites

You ran Invert for Sources on SAM Geo 1D Grid 28, Grid Log Of aCtIVItIeS for

29, end Gria 30 3 roject Spencer.
October 21, 2017 13:45:56 UTC

View Clicking View
_ . brings the user to
Charlie Young Brown ran Classify and Ronk on SAM . .
Geo ID Grid 25, Grid 26, and Grid 27, that view with the
October 21, 2017 13:45:56 UTC Type and Geo ID
e selected.

Charlie Yeung Brown ran Validote Library on SAM Geo
1D Grid 25, Grid 26, and Grid 27.

October 20, 2017 12:14:36 UTC

View
Charlie Young Brown ran Vaolidote Library on SAM Geo
10 Grid 25, Grid 26, and Grid 27.

Oetober 20, 2017 09341 UTC
Wiew

Charlie Young Brown ran Validote Library on Geo 1D

Grid 12.

Oetober 16, 2017 14:14:14 UTC
View

You ran Sensor Function Test en SAM Geo [D Grid 36
and Grid 37.

Cctober 08, 2017 0914:26 UTC

i
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Technical Progress

Spencer Classify ond Rank

Source Data
Grid2B_139_001_31

Fit_Coh

Fit_X 70813280
Fit_Y 391460017
Fit_BGS

Sig_Amp 1262

P Geo ID
saM v (Grid_zs ¥ (Grd_za q(Grd 309 -

W

Ea Enter commants

Polarization N-Dipole

GrckEs_17_ow

Polarization Plot, Clusters

] marget 1o

Polarization (m2/sec)

— e

U i g

Tirme {ma)

Size-Decay Plot
| T
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Technical Progress

Parallel batch jobs...
Application package (inversion DLL, instructions, 10 Azure
Procure the Application pool (collection of virtual machines

'8 Batch Labs — [m] X

€ > A BatchlLabs Applications INVERSION W No favorite items pinned E|

APPLICATION PACKAGES INVERSION

Search & (unlocked)

INVERSION

1 pack:
e W Batch Labs - o x
Packages Properties

£ > A Batch Labs Pools  EINVERSIONPOOL * No favorite items pinned E|
Filter by package version
POOLS @ & +  INVERSIONPOOL s
Version State Format 1 st i
Search T steacy USD 1.92/h
i i d a day ago SD 1.92/
1.0 active zip o 1
INVERSIONPOOL s s Server 2012-R2-Datacenter
Active
S + | O ®8 No tags. #
Graphs = Configuration Nodes
Heatmap idle (5)
[l running (0)
waitingforstarttask (0)
Available nodes I offline (0)

M preempted (0)
Transition states
creating (0)
starting (0)
rebooting (0)
reimaging (0)
leavingpool (0)
M Error states
W starttaskfailed (0)
[l unusable (0)
[l unknown (0)

App insights
Cpu, memory, disk, etc.

Last | 10 Minutes ¥

"I

Profile

"I

Profile

devuxacloud % No current background tasks =]
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Profile

Technical Progress
Parallel batch jobs...example run

1000 cued data collections

20 VM'’s procured, each processed 50 measu
Execution time < 9 minutes

'8 Batch Labs — [m] X

< > ABatchlabs

= 72c31a8-1d8d-4885-t

o+

lobs

JOBS f72c31a8-1d8d-4885-bb76-44fb338b6ele

c ¢ > ABatchlabs lobs  EEf2c3128-1d8d-48851
Search © Completed Job statistics
Pool: INVERSIONPOOL JoBs @ & + | 72c31a8-1d8d-4885-bb76-44fb938b6e0e
0c06bfe9-8632-401c-9181-09f7381594f9 Search T @ Completed

completed Pool: INVERSIONPOOL

cd815a6c-9480-42fb-bd06-66d0cc331ecs 0c06bfed-8632-401¢c-9181-09f7381594f9

completed [m] No tags. completed

72c31a8-1d8d-4885-bb76-44fb938bbele cd815a6c-9480-42fb-bd06-66d0cc331acs

completed Tasks Configuration completed z & O »
Filter by task id f72¢31a8-1d8d-4885-bb76-44fb338bEele ke

completed
Id State Created Started « General
363002a2-8715-481c-9cbd-e82  completed a day ago a day ago 1d
3af63b5d-7244-4b1d-8e31-a5d... completed a day ago a day ago Display name
43849c3c-8870-4aca-b3b8-64. . completed a day ago a day ago Pool
46792415 TTfe-4a8b-b205-59fa_. completed a day ago a day ago State
52225b6b-286b-45 067 p a day ago a day ago State transition time
56d7elad-6b13-4296-b761-65... completed a day ago a day age Creation time
5e446951-34ec-4fd7-93¢7-110_. completed a day ago a day ago Last modified
6b57d1d7-44ca-4c9a-85-191  completed a day ago a day ago Previous state
6ecdd9c1-57dc-4b4d-9b15-/85._. completed a day ago a day ago Previous transition time
74d8a184-6a45-4ff0-aT0d-205... completed a day ago a day ago Priority
8513bbdc-7c70-4981-affd-Tac . completed a day ago a day ago Task dependencies
89383763-cd86-4317-8996-79. . completed a day ago a day ago When all tasks complete
92a6860-3377-465a-a20a-0c6 . completed a day ago a day ago When a task fails
a188f009-500c-4576-9b9f-03fd... completed a day ago a day age
» Constraints
adelabbe-9849-4f31-b24f-f1e3 . completed a day ago a day ago
afaB9108-detc-4bB1Bbac-144  completed  a day ago a day ago » Environment settings
c2c9cTc6-a585-4a%a-a869-27 . completed a day ago a day ago ~ Execution information
cc56fdd8-1dd1-42cc-8dc8-097... completed a day ago a day ago Start time
End time

d650cheb-1594-4eaT-bf5e-39e . completed a day ago a day ago

rements

Job statistics

No tags.

Configuration

72c31a8-1d8d-4885-bb76-44/938bGe0e
nia

INVERSIONPOOL

Completed

Feb 19th, 2018, 09:14:08.014 -05:00
Feb 19th, 2018, 09:05:25.685 -05:00
Feb 19th, 2018, 09:14:07 596 -05:00
Active

Feb 19th, 2018, 09:05:25.706 -05:00
0

D Disabled

NoAction

NoAction

Feb 19th, 2018, 09:05:25 706 -05:00

Feb 19th, 2018, 09:14:08 014 -05:00

Execution time

dabBBS66-5icB-dafd-acdf-dd03 . completed a day ago a day ago

em42s |

Termination reason

» Metadata
Profile

devuxacloud

UserTerminate

- a x

W No favorite items pinned [

Only Job Pool
20
0
0
o 5
100.00%

0 environment settings

0 meta items

No current background tasks (=]



Technical Progress
Demonstration Site

We proposed an initial system shakedown test, followed by the
analysis of a complete, canned data set; processing the data in the
same sequence as it was collected.

The data of opportunity are TBD and will be selected in consultation
with the Program Office. The data recently collected the Former Lowry
Bombing and Gunnery Range by Parsons may be a strong candidate.

The planned demonstration is one year out.
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How will the service be consumed —
high-level vision

e Implementation of UX-Analyze Cloud Service

Managed Service by Geosoft (initially)
* Provisioned cloud service, security, software and storage
» Infrastructure/framework & System configuration
= UX-Analyze deployment
* Project decommissioning
Administered Service by project prime contractor
» Manages user and project permissions
= UX-Analyze - data processing and analysis
= Qverall project management
= Archiving and project completion



How will the service be consumed —
high-level vision

e Subscription/Project fees

¢ Provided as a service per project - rather than
purchasing computers, software, IT services etc.

¢ Service fees based primarily on:
— Project size
— Project duration and scope
— Number and type of users
— Extendabile if project is modified or expanded
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SETTI

3 Project Directory
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PROJECT: MR-201713

Action Items

ACT | O ﬂ S View my project actions

MR-201713  InProgress
Efficient and Secure Cloud Computing for UXO Classification and Project

Management
Dean Keiswetter Acorn Science and Innovation, Inc.

FILTERS: Documents Show Closed

January 2018 Quarterly Progress Report
Submitted Deliverable: None Action Type: QPR Due Date: 1/15/2018

Revision - Plan: Cloud based Workflow - report describing the planned workflow (v2)

Pending Deliverable: Other Action Type: Subtask Due Date: 2/6/2018
@ Overdue 14 days

Revision - Plan: Cloud Structure Architecture - report detailing the architecture and final approach for cloud processing
(v2)

Pending Deliverable: Other Action Type: Subtask Due Date: 2/6/2018
@ Overdue 14 days

Security Services
Pending Deliverable: None Action Type: Subtask Due Date: 3/28/2018

Reporting Services
Pending Deliverable: None Action Type: Subtask Due Date: 8/28/2018
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I ESTE:P
Technology Transfer

« Technology transfer is a critical part of this project.

= The primary technology transfer component of this
specific effort is our report detailing the UX-Analyze
Cloud and the direct, hands-on participation of a
contractor, a Corps of Engineers geophysicist, and a
State regulator in the final demonstration.
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e ESTE:P

Technology Transfer

« Upon successful completion of this program, we will
solicit funding to aggressively pursue a number of
technology transfer approaches targeting multiple
audiences

« Suitable technology transfer approaches will likely

iInclude:
¢ Training workshops, live or via webinar
¢ Presentations at key conferences
¢ Web-based tools (see example at link)
¢ Technology fact sheets
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