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Digital Nondestructive Evaluation

Advanced Sustainment Knowledge via 
Nondestructive Evaluation 

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

Make aircraft sustainers’ lives easier!

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

ASK NDE Capability Pilot Demonstration
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Next Generation NDI/E – Motivation
• 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, AI)

• Software, Network & IT

• Next generation infrastructure (incl. cloud)

• Enhanced interface applications

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

• Appropriate security policies/procedures

NDI/E Data Acquisition
• Full raw data

• Metadata

• Video and imagery

• Probe pose

estimation

• Bandwidth

• Databases

• Cybersecurity

• Enterprise

Networking & IT

• Training

• Procedures

• Scheduling

• Human factors

Personnel &

Management

NDI/E Data Utilization
• NDI,MX,EGX,ASIP, ...

• Flexibly access/search 

all data/metadata

• Data analytics with AI

• Optimize sustainment

Next Gen. NDI

• Total data capture

• Flexible data access

• Analysis by tail #, 

inspection, fleet, etc.

• Predictive analysis

• Machine learning

• Digital thread/twin

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

Excel  Spreadsheet
Tail#, Defect, 

Actions
ARCHIVEs

N
NDI (and Mechanics)
Report on ACI form

Report on 
AMXG-Form 

153

Report on 
FSMP/ASIP

form

Submit 202 
(Nonconformance 

Technical 
Assistance Request 
/Reply) to deviate 

from TO

Is MX 
action 

within TO 
Limits?

MX repair 
actions 

performed

202 submitted 
to Engineer for 
Analysis/Action

Sent to KC-
135 ASIP

AMXG/MXDEN
Sharepoint

Archive

WCD Stamped 
Completed

(No indications)

N

PDMSS/-173 Work 
Card Document 

(WCD) generated 
for  the Inspection 

Can inspection be 
performed as 

written in Technical 
Order?

Y

NY

Report 
on 959 GO97

Tracking/Trending

Repair Action 
Prescribed

NDI Technician 
performs 

inspection 

Approval

All results reported
(pos/neg)

Sent to 
KC-135 
Mario 
Starr

Results 
to Blue 
Folder

Results 
to Blue 
Folder

PDM Specification
-6 Technical Order/Work Spec/ 

Work Card Directs the Inspection 
(ETIMS) 

PDM Specification

NDI Technician 
performs 

inspection 

Notes: 
• All 202’s - Tracked/Archived by SPOs 
• Blue Folders –

• Organized by a/c Tail #
• Sent to SPO when a/c clears I-dock
• 202s stored in Command 202

• Moving to AUTOTAR or AIRWAVE 
soon

• KC-135 Production Records – Stored 6 mos

• WCD (173) – complete when 
• Stamped by Inspector
• Time & Attendance (TAA) Record filed

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

NDI Tech identifies an 
structural 

indication/anomaly?

Y

MX Action 
conducted (NDI 

support as 
req’d)

New PDM 
Inspection/Process 

Dev’t

ASIP 
Spreadsheet 

202s

AIRWAVEAUTOTAR

Command 
202=

Boeing IATP 
Spreadsheet

Hardcopy 
forms 

shreaded

Records 
discarded after 

6 mos.

Records 
annotated KC-135 

Production 
Records Office
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Typical Production Level Inspection Reports

• End-of-Shift  vs. at-inspection time
• Handwritten documentation
• Operator dependent
• Inconsistent
• Slow transmission
• Difficult to search and trend

A

B

C
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ASK NDE 
• Data Acquisition
• Transmission
• Analytics
• Storage

Data Transfer to :
• FSID – B-52 EGR Processes (ASIP) … EGR Disposition/MX Decisions
• HyperThought – Data Analytics …. Post Processing, Analytics, Trending
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ASK NDE - Data Flow

IRIS
(Inspection Reporting and 

Instruction System)

– AFRL-developed and U.S. Government-

owned.

– ASK NDE GOAL #1 – Facilitate 

nondestructive inspection data capture 

and documentation on the shop floor

• Inspectors use tablet computer to view 

inspection tech orders and digitally 

document inspection settings, results, and 

interpretations at inspection site (depot and 

field).

• Inspectors import inspection data into FSID 

(and other tools as needed).

• NDI, MX, and EGR personnel access NDI 

data when/where needed.

FSID
(Functional Systems Integrated Database)

– U.S. Government-owned / contractor-

operated.

– Used by program engineers to support 

the integrity programs of eight USAF 

platforms (as of Jan 2019).

– Web-based interface.

– Current authorization to operate (ATO).

– Enables / facilitates sustainment 

workflow documentation and analysis 

(Process and Task Tracking System, or  

PaTTS, module).

– Enables storage / retrieval / analysis of 

metadata for inspection, repair, and 

other sustainment activities. – The ASK NDE Capability Pilot Demonstration is 

developing IRIS and integrating it with FSID and 

HyperThought.

HyperThought (HT)

– AFRL-developed and U.S. Government-

owned.

– General capability for big data storage, 

applications, and analytics.

– ASK NDE GOAL #2 – Enable Data Analytics:

• Collection of ALL NDI information (raw data), 

including spatial registration in the future.

• Further analysis of previous inspection data, to 

facilitate true condition-based maintenance.

• Trending over time using all data from 

inspections performed at all locations for all 

aircraft.

ASK NDE will demo FSID 
ingestion of NDI metadata 
collected using IRIS.

ASK NDE will demo HT 
ingestion of (raw) NDI data 
collected using IRIS.

milCloud
storage

milCloud
storage

1 2

B-52 / E-3 / KC-135
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Prototype Digital NDI Data Reporting Capability 

Example AMXG 153 Quick Forms

(printable)

1
OC-ALC

- 76 AMXG
- B-52 SPO 
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1
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FSID – Opening View
1
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FSID Inspection Metadata (Transferred from IRIS)
1
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FSID Inspection Results (Transferred from IRIS)
1
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ASK NDE - Full Data Capture  Schematic

ETIMS

(Tech 

Orders)

PDMSS 

(operation 

#, part #)?

Pull data catalog, 

options, results

IRIS on Tablet 

– On Network

HT NDI Data 

API

HT NDI Data 

Analytics API

HyperThought*
with Object Store

and Data Analytics
Push 

commands

NDI Analytics

User 

Interface
web-based, served 

by HyperThought;

can include new 

NDI data post-

processing tools 

from BlueQuartz.

Initiate upload 

of large, full 

NDI datasets 

(HDF5 format), 

plus PDF 

containers 

including 153 

and ASIP 

forms.

Aircraft Engineer / 

Researcher’s PC

IRIS on 

Tablet – Off 

Network

• Display Tech Orders

• Collect / annotate 

NDI data / 

information
FSID 

NDI 

APIUse FSID 

web 

browser 

interface to 

upload ZIP  

file of NDI 

workflow 

data and 

metadata 

(JSON) plus 

attachments

.

FSID
with NDI Forms

NDI data on same 

cloud as FSID 

data

NDI team workflow

* HyperThought is an AFRL solution for data 

creation, exchange, and consumption / analytics

2

MOI Data

Eddy Current  Data

* EPL Certification 
Submittal 2 Feb 22
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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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