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¥ A=~ ASK NDE Capability Pilot Demonstration AFRL

Objective/Scope — Research, develop, and demonstrate a digital NDI/E data capability for
enhancement of field and depot inspection, engineering, and maintenance operations.

MISSION 1: Facilitate NDI Data Capture and Documentation **IMMEDIATE GOAL**

* Display technical orders, capture metadata necessary for reproducing NDI process, easily capture inspection results /
interpretations, generate required forms

* Digitize workflows, enable data availability to various sustainment rules (NDI, MX, EGR, etc.)

MISSION 2: Enable Use of Full Raw NDI Data to Improve Sustainment **Long Term Perspective™*
* Collect; capture; store; and enable retrieval and analytics of full raw NDI data and metadata

* Provide access to NDI, maintenance (MX), and engineering (EGR) roles
o Allow EGR to perform further analysis of particular inspections
o Facilitate searching / trending of depot and field data; from one tail number to the entire fleet
o Enable management of inspection intervals — inspect based on condition

GOVERNMENT-OWNED SOLUTION

* Enables vendor-agnostic customization/enhancements after end of this capability demo project
* Addresses inputs from all key stakeholders (NDI, MX, EGR), with potential for growth without vendor lock

* Leverages existing software tools toward integration for digital engineering and optimized sustainment

Make aircraft sustainers’ lives easier!
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N A== Next Generation NDI/E — Motivation AFRL

« Full NDI Data/Metadata Capture
« Automatically capture all NDI data to
maximize insight over time
« Advanced NDI Data Utilization
« Easier documentation improves throughput
« Track issues and discover trends

 Research and integrate predictive analysis
techniques (eventually, Al)

NDI/E Data Utilization

* NDI,MX,EGX,ASIP, ...

* Flexibly access/search
all data/metadata

» Data analytics with Al

» Optimize sustainment

Next Gen. NDI
* Total data capture
* Flexible data access

NDI/E Data Acquisitio
* Full raw data
* Metadata
* Video and imagery
* Probe pose
estimation

o Software, Network & IT * Analysis by tail #,
* Next generation infrastructure (incl. cloud) fPection, fieet, ete.
. ] ] * Predictive analysis
 Enhanced interface applications e learming

« Easy and intuitive transfer of data to those
who need it now, by role

* Appropriate security policies/procedures

* Training - Digital thread/twin
* Procedures

» Scheduling
* Human factors
Personnel &

Management °¢o

» Bandwidth
» Databases
» Cybersecurity
* Enterprise

Networking & IT

Team Members:

ARCTOS, Enrique Medina Engineering

Blue Quartz, Boeing

AF — AMXG, SMXG, B-52 ASIP, AFSC/ENSI,AFRL CyberSecurity

Start “Digital
Thinking”
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KC-135 NDI Workflow (2017)

pecification
-6 Technical Order/Work Spec/
Work Card Directs the Inspection

NDI Technician

(ETIMS) (
[ — > performs
(" PDMSS/-173 Work ) L inspection
Card Document
(WCD) generated Submit 202
\_ for the Inspection ) (Nonconformance
I Technical

(~ Caninspection be )
performed as
written in Technical
Order?

Assistance Request
/Reply) to deviate
from TO

Approval

\\

MNX repair actions performed as req’d
(202 submitted for noncompliant repairs)

L[
LN

NDI Technician

\.

All results reported )|

Notes:
* Al 202’s - Tracked/Archived by SPOs
*  Blue Folders —

e Organized by a/c Tail #

¢ Sentto SPO when a/c clears I-dock

e 202sstored in Command 202

*  Moving to AUTOTAR or AIRWAVE
soon

(pos/neg)

performs

e e J NDI Tech identifies an

structural
indication/anomaly?

Report on

AMXG-Form
153

WCD Stamped
Completed
(No indications)

Is MX
action
within TO
Limits?

Report on
FSMP/ASIP
form

Sent to KC-

e KC-135 Production Records — Stored 6 mos

A 4

NDI (and Mechanics)
Report on ACI form

Stamped by Inspector

* WCD (173) — complete when
] ¢ Time & Attendance (TAA) Record filed

AMXG/MXDEN

Sharepoint
Archive

=

MX repair 202 submitted Sent to
Records actions to Engineer for KC-135 Excel. Spreadsheet

performed Analysis/Action 2025 Mario Tal'llf,tl?efect,

annotated KC-135 | e — (_ Starr ctions

Production [ Asip ] [ cOmmand [ , Tracking/Trending ]
. S heet
Records Office MX Action preagghee v
conducted (NDI Boei*lATP & | New P?’M
Records support as Repair Action ] Spreadsheet I AUTOTAR l AIRWAVE nspectlljon/'t rocess
discarded after req’d) Prescribed . ev

6 mos.
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NONDESTRUCTIVE INSPECTION DISCREPANCY RECORD 6

P

N Avssr Typical Production Level Inspection Reports

Q 1. Mhlllblll)'r INSPECTION
| a WER;T"UN NUi{IBH\ 4, NDI/ CONTROL CENTER JOB WUMIER 5 DATE
B e : I RE AR Q0s2 |

7. BUILDING | COCK NOMBER & ACFT TAIL HUMBER

l B PART uaMEN:'_rmR- T
LA weT .4.,(‘ # 2R |aaa2 ob 2 FeooODFF .
0. INSPECTOR 1. T.0. REFERENCE )
Leonle / Tine _@ SO = 1 fres lore
3. TYPE OF ETEEE damog, chin, athec]

00 pote A % sk ol i ThE FirsT fogees O A<

GOk o5 foom il o JO% gl it

| NONDESTRUCTIVE INSPECTION DISCREPANCY RECORD

‘I\MLV’I\JI»H!H'(I'V\I [z
,BEC { — Tndermmatron On ! Kij-S/Q
L JCONTROL CENTER JOB NUMBER [ DATE

RATION NUMBER
|27 Julydl

5. TASK NUMBER [SHEDULER}

| 7 BUILDING 7 GOCK NUMBER

& PART NOMENCLATURE

RLH 00 Filan }H(;FWFT‘ 200/ [D&ID { w{sﬂ;ﬁ;ﬁ;yaii

ASK NUMBER (5C 0 INSPECTOR
Cullison /C-135-3¢6

damage. clip. other)

12 TYPE OF INDICATION

——

(73, BACH - UF INSPECTIDH USED ARG REBULTS [ ¥ requind |

[ T3 DESCRIPTION OF DISCREPANCY / COMMENTS

I CRACK. IS IB To ol on o6 Flange o
See skelch lbelocd (1007 Complete

F e 2 Lowest Fastkener holes
[J 1{1"0&&“\ F'[qnjc)

[ NONDESTRUCTIVE INSPECTION DISCREPANCY RECORD

OO RN | = e e oV A WEE CFEWED, | O APPREMINATE CIATH O
B PN BOLE SR i Elnﬁuﬁ:‘f&‘ﬁﬁﬁmm: INMAGNITUDE | DAMAGE SIZE ! LENGTH

[ pN

i -
15, AREA N HBOLE | \’mﬂ‘.lu dayer ) QR AREA ORN PART [ fonward, .!0\‘ ‘."W wpper, wed, chond radius | Jl
Frof layer of $%iik pstion /

i
|
|
|
i

14 RACK - UP INSPECTION USED AND RESULTS [ F requied ) E - &:c

FRATION NUMBER - 3 NDI/ CONTROL CENTER JOB NUMBER & DATE —,

o
037 o7 Deczore M A 7ok AL
T NOMENGLATURE 7 BUILDING 7 DOGK NUMBER B ACFT TAILNUMBER ] 17. BKETCH
Pt ST ZA Bl Vet 5 -c0%H et
R o e e o i ) ~ | R b M oA oA
o ; ; B Aulbollace 1B-113-36
S . R — - P GF INDIGATION farack, damie, oo, other]
‘ B CLOCK POSITION C_ IF SUCCESSIVE REAMS WERE ‘ D. APPROXIMATE CRACK OR Cﬁ},,: le. ]
CHECKED, DID INDICATION DECREASE IN DAMACE SIZE / LENGTH e = - —
I MAGNITUDE 7 SCRIPTION OF DISCREPANGY | COMMENTS /_ﬂ_%': 7 @ J
sRETEN T e = - | - (vucle nwotcd . aWDﬁ 2.%\\(\. 3@ A/r’, X oV Skee I ! 4:0\)
| % % ok ’ .
J bur)
1 O “Hliach capy O 1aoes | edchy cormant hoke probe /2 weed ] and lawva Copies 1T and (1l of (s form wilt (e sire=al Saecnr | o fareman, ¥ caner fan dap s |
’ G~ UF INSPEGTION UBED AND RESULTS [ # requird | . I
‘ @ ‘ B ENGIREERING DISFOSITION
{ R/H 0B mLg {
| Fwbp - EA 1N HOLE { infarface, layer | OR AREA ON PART { forward. SR lower, upper, web, chord, radis ) T —
; © 3 i e
| | finwoiesze | B clockposmion F SUCCESSIVE REAMS WERE D APPROXIMATE CRACK OR
1 | ’\CAIAE?\‘::TEUDDEID INDICATION DECREASE IN DAMAGE SIZE f LENGTH |
1 @ Eren — 7 i"ia SIORATURE o x
I
! (O] ! B S AMNG FORM 153, 18 Tuly 08, OPR 76 AMXGIDPT
|
| : | End-of-Shift t- tion tim
:‘ O e 105 - | 5 O Cf@ ¢ Na-or-onNItt vs. a mspec ion time
! <= “ubleto Hole ! O O
| : | < Handwritten documentati
| r2se0 | o O * Handwritten documentation
| R |
T AN FORM I3, 16 NOY 15 0OPR: 7o AMXG/MXIDEN -
O O+roo * QOperator dependent
. .
Q Q C/ * Inconsistent
. .
e Slow transmission

76 AMXG FORM 153, 16 NOV 15, OPR: 76 AMXG/MXDEN o Difficult tO Search and trend
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ASK NDE
 Data Acquisition
 Transmission
* Analytics

 Storage R Gl /D IRIS

Inspection Reporting and Instruction System

Check out Etools Laptop

Document NDI Results

End of day -
Return Etools Laptop

== = 4 i

Conduct NDI Inspection on aircraft

e~ =

Data Transfer to :
* FSID — B-52 EGR Processes (ASIP) ... EGR Disposition/MX Decisions
 HyperThought — Data Analytics .... Post Processing, Analytics, Trending

THE AIR FORCE RESEARCH LABORATORY
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Avss- ASK NDE - Data Flow AFRL
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ASK NDE will demo FSID . . :ASK N!)E will demo HT
0 ingestion of NDI metadata (Inspection Reporting and ingestion of (raw) NDI data a

Il d using IRIS. ] collected using IRIS.
collected using Instruction System)

milCloud

milCloud
storage — AFRL-developed and U.S. Government- storage
ESID owned. HyperThought (HT)
(Functional Systems Integrated Database) = — ASK NDE GOAL #1 — Facilitate — AFRL-developed and U.S. Government-
— U.S. Government-owned / contractor- nondestructive inspection data capture owned.
SpErEel. and documentation on the shop floor — General capability for big data storage,
— Used by program engineers to support * Inspectors use tablet computer to view applications, and analytics.
the integrity programs of eight USAF inspection tech orders and digitally
. . . — ASK NDE GOAL #2 — Enable Data Analytics:
platforms (as of Jan 2019). document inspection settings, results, and y
— Web-based interface. interpretations at inspection site (depot and * Collection of ALL NDI information (raw data),
. field). including spatial registration in the future.
— Current authorization to operate (ATO). ) gsp g
- : * Inspectors import inspection data into FSID J [ ' ' i
— Enables / facilitates sustainment (anzl other too?s as n(E,)eded) Fur_t_her analysis Of. Prewous mspephon SR
workflow documentation and analysis - facilitate true condition-based maintenance.
(Process and Task Tracking System, or * NDI, MX, and EGR personnel access NDI * Trending over time using all data from
PaTTS, module). SEIE TS IO ML EE inspections performed at all locations for all
— Enables storage / retrieval / analysis of aircraft.
metadata for inspection, repair, and
other sustainment activities. — The ASK NDE Capability Pilot Demonstration is

developing IRIS and integrating it with FSID and

B-52 / E-3 / KC-135 HyperThought.
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- 16 AMXG

- B-52 SPO

Inspection Reporting and Instruction System

= Mew Inspection m}

éNew Inspection
i (Manual)

New Inspection
(Guided)

Browse
Records

= Aircraft Inspection Discrepency *
g DA ¢»> @
Method Of Inspection MDS nspector Name -
| |E-3 ~ | |James Maclnnes >\_/
Operation Number NDS / Control Center Job nspection Date
85231+~ 3/21/2017
Building Dock Tail Number Re-Inspect
0 750558|+
Type of Indication T.0. Reference ACI Form Required []
ASIP Specific ltems [ Other ¥| |1E-3A-36 U
ACI Form .
Edit ACI
LEFT RIGHT
Type of Defects Corrective Action E E?
File Preview
0 0
Part Nomeclature
Description of Discrepancy File Names

2400 1t.PNG
MOU User Edit Record.JPG

Example AMXG 153 Quick Forms

(printable)

NONDESTRUCTIVE INSPECTION DISCREPANCY RECORD

1. METHOD OF INSPECTION 2 NDS 3. DATE
Eddy Current 852 /282016

2 OPERATION NUMBER 6. BUILDING / DOCK NUMBER
6307

5. DI/ CONTROL CENTER 108 NUNBER

7. ACFT TAIL NUMBER: B INSPECTOR 5. TO. REFERENCE

1B-52H-36

10. PART NOMENCLATURE
(S50, TASK) INSPECT: ECI THE #3 STRUT OTBD MID SPAR DRAG FTG, USING PARAGRAPHS TITLED, **WEL 410 AND WEL 720 NACELLE DRAC
SUPPORT FITTINGS AND STRUT WING MIDSPAR FITTINGS®*, & * *PRIMARY NDI PROCEDURE 2 SURFACE EDDY CURRENT™®, IAW: T.0. 18-
52H-36, CHAPTER 6

NONDESTRUCTIVE INSPECTION DISCREPANCY RECORD

1. METHOD OF IRSPECTION 2 WD
Paortable Magnetic Particle B-52
3. OPERATICH NUMBER 4. HD4! CONTROL CENTER JOE NUMEER 5. DATE

8074 1234 2142021

& PART NOMENCLATURE 7. BUILDING | DOCK NUMBER & ACFT TAL NUMEER

WM-8 5878 60-2000

8. TAZK NUMBER (SHEDULER) 10 IN3PECTOR 1. T.0. REFERENCE
Buynak 1B-52H-36

11 TVPE OF INDICATION _{ ersck. domaae. chie. other |

12 TYPE OF INDICATION (crack, damage, chip, cthar]
1 Cracks

12_ GESCRIPTION OF DISCREPANCY / COMMENTS.

13. BACK- UP INSPECTION USED AND RESULTS [ ffrequired )

12. DEXCRIFTION OF DIZCREFANCY | COMMENTE

Found crack in web area.

14. BACHUP INZPECTION UZED AND REIULTE (If roquired)

16 AREA IN HOLE (infarface, layer) OR AREA ON PART (Torwar, aft lowe, uppar, wob, chord, radius)

IF HOLE DISCREPANCT

12_SkETCH

attaoh sopy 5

76 AMXG FORM 153, 11 March 16, OPR: 76 AMXG/MX

A FINAL HOLE 3ZE & CLOCK POTION €. IF SUCCERBIVE REAMS WERE CHECKED,

DD INDICATION DECREASE IN MAGNITUDE?

D. APPRO/MATE CRACK OR
DAMAGE 2IZE/ LENGTH

17, BRETCH

T2apiec Hand Wl of thic form ¥ e

INBCARD

T8 EMGINE

18 BIGHATURE
|
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S FSiD x IE
& C Y @& fsidwyleweb.com * e G :

i Apps @ FSID ) GitHub - tulip-contr... g src/backend/verify.. @ FAQsinPolyhedral.. &b navidm2/ multVR ...

FUNCTIONAL SYSTEMS INTEGRATED DATABASE

(A-10 Ji B-1 i B-52 i E-3 il 15 il F-16 il ke-135 il T-38
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FSID — Opening View

@ B-52FsD x  +

< c O

& fsidwyleweb.com/B52/index.cfm?CFID=93178&CFTOKEN=da226c178a1bb78a-96313702-5056-9933-4D5728887EB19759

i Apps @ FSID o GitHub - tulip-contr... &b src/backendfverify... @ FAQs in Polyhedral...

._._“*k

Reports PaTTs - 1075 & 2025 + | Tools =

Home ' B-52 FSID )

Home

&) navidm2 / multVR ...

Documents

L USE O
Enrique Medina : User | logout

Communication + [ Administration w | [ESGEERGELELRIET ]

FMC - Fleet

Fully Mission Capable

23.6% Purpose Codes:

CA.CB,CC,CF.EH.EIIFTETJZA
ZB

PMC - Fleet

Partially Mission Capable

26.3‘70 Purpose Codes:

‘CACB,CC.CFEHELIFTETI,

NMC - Fleet Notices

Non Mission Capabla There are no current notices.

44.6% Purpose Codes:

t A i
‘CA.CB,CC,.CFREH,ELIFTETJ, Mofice Archives

DJ.DK,OL,OM,DO,DR

14 of 76 Aircraft
in Inventory

ZAZB ZAZB
16 of 56 Aircraft 15 of 56 Aircraft 25 of 56 Aircraft
\ Depot Count TCTO Compliance TCTO 1B-52H-966
1B-52-2496 CEEEEEEEEE 100% 1B-52H-960 CEEEE 7%
18.4% Purpose Codes: e ==

1B-52H-1010 & ) 1%

INSTAL OF METALLIZED POLYESTER...
Home Page Links

Control Number Form Waypoint
%m ASIP Inspection  Initiator

MSDM‘“” ASIP Inspection  Initiator

T120-0017 Le;mca' Initiator

T1.20-0003 ;Le[;:&r:‘i{cal Eoeing Engineer

—1nn anan Technical Engineer ADPIOVET - o ..ru,

Organization Inbox

Form Status Assigned User
N/A Enrigue Medina
N/A Enrigue Medina
MNiA Trevor Lowe
TAKEN Josh Phillips

Publication: 07/15/2015 Data Code:
Rescission: 07/15/2018 - Testing Package = CTT 2257 a
= 41 -
. . - - == Edit Home Page @
Aircraft Availability Folder
31 [MC Count]
100 Links
76 [TAl Count]
AF Portal
40.79%, Boeing BPN

Saved Filters

Recent Queries

My DD2875 Expiration Date
May 11, 2021 (239 days remaining)

For Official Use Only

Developed for the United States Air Force by Wyle - 2020. All rights reserved.
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FSID Inspection Metadata (Transferred from IRIS)

& B-52FSID X +

&« C Y @& fsidwyleweb.com/B52/index.cfm?file=Modules/patts/index.cfm&patts=1 b ¢ o

Tools «

E-PATTS | Doc Type | ASIP Inspection + | | ! REFRESH

ASIP Inspection 144114 (ASIP Inspection)

Preview  Show Attachments [

Part A
mitiation |3
¥ | upload Inspection File
Choose File | Mo file chosen
Approval

o 4 Serial/Tail Number *

Associated Docs @
Change Log

TO Reference *

Document is ready to send to

Apps @ FSID O GitHub - tulip-contr.. &b src/backendfverify.. @ FAQs in Polyhedral...

Personal ASIP Inspections Active ASIP Inspections Completed ASIP Inspections ASIP Inspection 144114

the next waypoint. |].B*52H*36
Operation Number
|6922
Date *
[14-5ep-2020

Flight Hours *
21625.1

Project Method *

PDM ~

SOR/ICAQ #*
P e

& navidm2 / multVR ...

OFFICIAL U NLY

Enrique Medina : User | logout

Documents Communication « LN e I gl | ==t data loaded: 09/07/2020

Global PaTT$ Search

GO

Active: Enrique Medina / 2 MXS NDI - Initiator

Upload File

Developed for the United States Air Force by Wyle - 2020. All rights reserved
For Official Use Only
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FSID Inspection Results (Transferred from IRIS)

= O X
@ B-32FsID X +

&« (& 0 8 fsidwyleweb.com/B52/index.cfm?file=Modules/patts/index.cim&patts=1

I Apps @ FSID 0 GitHub - tulip-contr.. &b src/backend/verify.. @ FAQsin Polyhedral.. &b navidm2 / multvR ...

onal Systems Integrated Database

—— - [ . B . FOR CIAL USE ONLY
B'52 FS'D USER ACCEPTANCE | .
Fu N I -

Enrique Medina - User | logout

Maint. Data + | SortieData + | Reports » | PaTls- 1075 & 2025 = | Tools + | Documents Communication + | Administration « | [ESEGEERGERE ]

Home %

Global PaTT$ Search

GO
E-PATTS / Doc Type | ASIP Inspection v | | ! REFRESH

ASIP Inspection 144114 (ASIP Inspection)

;rack ique Medina / 2 MXS NDI - Initiator

Download All

& = Visible to Org only

Preview  Show Attachments (o

ATTACHMENTS

o
L 4 Other Attachments m
Filename |
v

Date

HORQONTAL
ADCATIONS

: ) £)20200014 610012.png | S ¥ [ Towe7 Enr @
Associated Docs @ = — 19:57 EDT
Change Log

CRACK
0% W

- 20200914_610012.png
Document is ready to send to

the next waypoint.

THE AIR FORCE RESEARCH LABORATORY
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NDI team workflow

Tablet — Off

IRIS on

Network

ETIMS
(Tech
Orders)
e

PDMSS
(operation

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: #, part #)?
|

|

|

|

IRIS on Tablet
— On Network

* Display Tech Orders
* Collect / annotate
NDI data /

information

|
|
|
|
|
|
I FSID
r————- :— » NDI with NDI Forms
: Use FSID 1 API NDI data on same
web
I browser I cloud as FSID
I interfaceto ! data
I upload zIP !
I file of NDI |
I workflow |
| dataand |
— | metadata !

(JSON) plus |

attachments |
|

Initiate upload :
of large, full
NDI datasets
(HDF5 format),
plus PDF
containers

g,

HyperThought*

with Object Store
and Data Analytics

Aircraft Engineer /
Researcher’s PC

NDI Analytics
User

Interface
web-based, served
by HyperThought;
can include new
NDI data post-
processing tools

Push
commands

* EPL Certification
Submittal 2 Feb 22

THE AIR FORCE RESEARCH LABORATORY

including 153
and ASIP

—_—— = = -

HT NDI Data
API

HT NDI Data
Analytics API

3 *HyperThought is an AFRL solution for data
creation, exchange, and consumption / analytics

from BIO€Qartz.
a

Pull data catalog,
options, results

MOI Data

%7 Testing Gigasoft Chart with DAQmx Capture|: & M [O] §2 | (@) | @) HotReload <

Acquisition Control
Sampling Rate (Hz) | 10000
Samples/Channel: | 500
PC Buffer Size: 100000
NULL Length: {10000
Auto Buffer Size?:
Add 'Noise'?: []
Filter Length: |20
Engage Filter?:

| Capture Data

Stop Capture

Clear Chart

[ Save Data

Most Recent: 00000
Charted: 0
Acq Point Count: 0
Sample Count: 0
Dispatch Counter: 0
Avg. Disp. Interval [ms]: 0.0000
Computed Fs [Hz]: 0.0000
Accum. Acq Time [s}: 0.0000
Accum. Acq Time [MM:SS]. 00:00.000
Average Acq. Time [ms]: 0.0000
Total Runtime [s]: 52.93
Total Runtime [MM:SS}: 00:52.93

XY-Data

All Data

Y-Data
°
1

'S

2 0
X-Data

T T
2 4

Eddy Current Data
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Questions / Discussion

* Final Report
 DTIC
AFRL-RX-WP-TR-2021-0217

29 Nov 2021
FA8650-18-F-5296
Distribution Statement C
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