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Field Data Collection & Automation
Project Overview

AFLCMC... Providing the Warfighter’s Edge

* Project Description
— Joint project with SPO engineering, Wyle, and Aspire
— Work process standardization for MOBs
— Automation of data collection and entry to legacy systems
— Provides accurate and in-depth data to engineering for analysis
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* Project Benefits

— Standardizes defect write-ups

— Eliminates manual data entry

— Improves fidelity of data

— Reduces labor man-hours

— Facilitates real-time analysis for aircraft and fleet health
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Background
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Lack of standardized data greatly hinders the ability to repair the
aircraft and analyze trends/root cause to prevent problems from
reoccurring.

Personnel spend as much time doing paperwork as they do work,
often at the end of a shift.

Manual paper based process makes it difficult to ensure all
necessary data is collected.

Lack of standard work cards leads to different interpretations of
technical data.

High turnover rates lead to loss of tribal knowledge and experience.

Inaccurate data negatively impacts the engineers’ ability to
proactively work issues impacting availability, reliability, and
maintainability.




Field Data Collection & Automation
Aspire Process Guide

AFLCMC... Providing the Warfighter’s Edge

 What is the process guide?

Streamlines processes by standardizing both the process and data results ensuring
that every operation is performed the same way and has the same result regardless
of who performs the process...

Complete visibility of inspection status

=

— Automates data collection

— HI h| mObile Wireless/Batch ]

andardi Master data on e
— Standardizes processes centralized v &analysiﬁ
— Easy to use computer

— Standardizes defects

— Extremely versatile
. Personnel follow the guide
— Ensures accountability Numerous mobile computing options based on customizable setup

— Eliminates paper

— Reference material at POU : : _
B ACtuaI phOtOS Before: eéuired reference materials _After: Beference_ foierials
— Supports IUID data capture R ae e

— Points to specific tech data reference

— Prototyped at Dyess and Ellsworth for HVM initiative (HSC work cards are complete)




Field Data Collection & Automation

Automation Concept & B
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. Interface Development for Automated Data Push

Develop automation of required data entry from maintenance and
iInspection activities from field units to legacy data systems

-  Eliminates manual data entry to IMDS

- Improved efficiency and accuracy

- Reduction in man-hours

—  CAC Enabled hand held units, docked at end of the day to push data to
legacy systems and FSID interface




Field Data Collection & Automation
o FSID — Engineering Data Analysis

AFLCMC... Providing the Warfighter’s Edge

« FSID Data System provides access to B-1 maintenance data which is
used for trending analysis, ad-hoc queries, prioritization of
engineering funding, alerts, WUC level analysis.

« Current data available for analysis is not accurate.

* Incorporation of better data from the field units will enable better
forecasting and proactive problem solving.

« Serial number scanning will provide better MTBF data and allow
identification of bad actors.
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Way Forward
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* Next Steps

Development effort for interface for automated data push from
field units is funded and in progress.

Current project scope includes (funded):

« Expansion of visual work cards from HSC only to include ISO
Inspections and common maintenance actions

« |UID Scanning Capability

Future work may include (unfunded):
« B-1PDM data systems automation
« Other weapon system users

« On-demand engineering support

« ETAR submission capability
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Functional Systems Integrated
Database (FSID) Overview

—_

h S
B-1 FS'D USER ACCEPTANCE \ i
Functional Systems Integrated Database :

grated D

Home | Tracking ~ ' Analysis ~ l Communi;:ation v



Functional Systems Integrated Database
(FSID)
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Initially developed to address MECSIP requirements identified
within MIL-STD 1798 rev B Appendix B

Currently Supporting Six Air Force Platforms

Identify, Analyze and Trend Issues That Impact Platform
Specific RM&A

Weekly Data Pulls Utilizing Customized GCSS Queries

Enables Analysis, Trending, Tracking and Alerting on WUC,
MTBF, MTBM, MMH, Tail Number, Flight Hours, Location, Parts
Classification.

Store/Access Reference Data, Chart/Import/Export
Data/Analyses, Create/Store Customized Searches.

Web-Based, DIACAP Compliant, Hosted on USG Servers.

System and User Defined Data Triggered Alerting Provides for
Proactive Maintenance/Failure Monitoring. 10



Functional Systems Integrated Database
(FSID)

r:
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Home | Tracking ~ | Analysis v | Communication ~ | Alerts ~ | Administration -

Jefl Hotchkiss | Administrator All data current as of. 0371672014 Date: 0372072014 - Logou!

Home ) B-1FSID

Notices: (0) Last 90 days ® View a ice
’ Alads (0)
@ No notices have been created In the last 90 days. Pending Users (¢

MAP Alerts (7

Air Force Portal

Saved Filters:

The Rockwell (now part of Boeing) B-1 Lancer[N 1] is a Abort MX Actions + :
four-engnqe vanable-S\'Neep wing strategic bomber used Maint. Actions + J
by the United States Air Force (USAF). It was first {
envisioned in the 1960s as a supersonic bomber with Sortie Detail + |
Mach 2 speed, and sufficient range and payload to replace ICTOs + |

the Boeing B-52 Stratofortress. It was developed into the
B-1B, primarily a low-level penetrator with long range and
Mach 1.25 speed capability at high altitude.

Designed by Rockwell International, the bomber's
development was delayed multiple times over its history,
as the theory of strategic balance changed from flexible
response to massive retaliation and back again. This
change in stance repeatedly demanded then ignored the
need for manned bombers. The initial B-1A version was developed in the early 1970s, but its production
was canceled, and only four prototypes were built. The need for a new platform once again surfaced in
the early 1980s, and the aircraft resurfaced as the B-1B version with the focus on low-level penetration
bombing. However by this point development of stealth technology was promising an aircraft of
dramatically improved capability. Production went ahead as this version would be operational before the
‘Advanced Technology Bomber', during a period when the B-52 would be increasingly vulnerable. The B-
1B entered service in 1986 with the USAF Strategic Air Command as a nuclear bomber.

Overview | Custom Date Test
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Functional Systems Integrated Database
(FSID)
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 Weekly Data Pulls Utilizing Customized GCSS Queries
« Maintenance Actions, Aborts, CANNS, MICAP, Aircraft Status, TCTOs

* Integrate Locally Managed Data
« ACIs, Bad Actors, DRs, Mishaps, MSIs

« Save Filter Set as Favorite / Export / Print

Maintenance Actions

Data  Graphs

EXPORY RESULTS [| PRINT ANALYSIS

Results: 23863

Alrcra Tall Nurr  XCN Base

WC WUC How Actic Whe Type« Corrective Act Discrepanc WCE Narrat Start D: Stop Da La uUn He

1 |eoo1d8600000]14036d0 o0 lp Ix Ir l18168 HOR]1B168 HOR[02/05/2{02/705/2{0 |rinker 1 6
Pl 800 18 8600000 1405763 800 S X B PANEL CLOSECL®1 ATSCV RLT HYD SER 02/28/2(02/28/2(9 DYESS TX1 6
Sl 800188600000 1405765 800 S X B PANEL INSTAL #1 ATSCV RLT BUILD UF02/28/2102/28/2(9 DYESS TX1 6 |
Pl 500 1€ 8500000+ 140097 1 709 X X B SPC LINE S1S(SPC LINE P/REMOVE SP102/01/2(02/01/2(1 DOYESS TX1 6
Sl £001E 8600000 1405764 800 S X B PANEL CLOSEL#®1 ATSCV R*2 ADG ACC02/28/2(02/28/216 DYESS TX1 6
Sl 8600188600000 1405762 20 F X B INW ONLINE (#1 ATSCV R*2 MSTR PLO2/27/2(02/27/2132 DYESS TXO0 1
Pl 0018 8500000/14021011 799 X X B OPS CHK GOO JOB CREATEUHF 3 DAMA02/05/2(02/05/216 DYESS TX1 6
S8l £001E 8600000 1405762 20 F X B INW #1 ATSCV R#2 MSTR PL02/27/2(02/28/2(16 DYESS TX0 1
"l £0018850000011402108 799 X X B OPS CHECK G(IOB CREATETOILET DUE02/10/2(02/10/212 DYESS TX1 6

800188500000/14021010 799 X X B OPS CHK GOOJOB CREATEUMF 1 -V/U02/05/2(02/05/216 DYESS TX1 6
B0O01E8500000/ 140307 1 31 R X B COPLT O2 BOTCOPLT O2 BR2 COPLT O 02/01/2102/01/2(1 DYESS TX1 1
B001E8500000/ 1402103 799 X X B CREW/CENTRZIOB CREATECREW/CENT02/10/2(02/10/2(0 DYESS TX1 6
800188600000 1405769 800 S X B 3CLAMPS, 1 B#1 ATSCV R3 CLAMPS, 102/28/2(02/28/2(8 DYESS TX1 6
800188500000/ 1405900 799 P X R 18168 MORI1B168 HORI02/28/2(02/28/2(0 TINKER 1 6
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(FSID) Xy
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« Graphical Display of Filtered Data Results

* Interactive Drill Down

« Save Filter Set as Favorite / Export / Print

4/0 ‘§J
FO!{CE W

Maintenance Actions

Data Graphs

i INFORMATION: I Showing the 10 greatest values of 41: EFRELCIES

Chart Type: Maintenance by WUC (2 digit) - Pie Z] Chart Theme: Default 3

Maintenance by WUC (2 digit) &
et Date: 020172014 End Dote: Q272872014

>
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Functional Systems Integrated Database
(FSID)
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 Preview and In-depth Analyses Provides an Aggregate Metric
Scoring Tool and Findings Repository

« Customizable Weighted Values

4/‘? \50
FOI{CF' W

Preview Analysis

FILTERS
Summary View Relative Rank View Raw Value View EXPORT RESULTS PRINT ANALYSIS

Show 20 ’;] entries Search:
e e e e
10330 MAIN LANDING GEAR (MLG) DOORS
10369 MYDRAUUC CGENERAL TITANIUM LINES Yievr AN ariys
3 10346 OFFENSIVE RADAR SYSTEM (ORS Yooy ANy
4 10240 GEAR WS SUBASSY LA R Yo ANty
L3 10341 MAIN LDG GEARDOORS Yitvr AN
1033 FUEL CENTER-OF .GRAVITY MANAGEMENT (FCOMS Yovr ANaiw
027 SCOOP, RAM AN FUEL MEAT SO LR Moy AN YRy
s 1032% FLAPS/SLATS CONTROL New Anabye
10226 NO 2 FORWARD INTMD FUSELAGE TANK LA R Yoy AN
2 10315 CYL. SERVO HYD. HORIZ STAE LOWER LAR Now Anatees
10 10298 CGENERATOR (GEN) NO 1.2, AND 4 CONTROL AND PROTECTION R e ]
10 109 GENERATOR 100 #1 2464 Ny AN N
" 10297 STRUCTURES o101
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Functional Systems Integrated Database
~ (FSID)

AFLCMC... Providing the Warfighter’s Edge —)—
« Graphical Trending Data Display
« NMC, Mishap, Abort, MMH, MTBF, MTBM

« Displays Defined MAP Level

MTBF Trending

FILTERS

tonth Rolling 80018

Chart Theme: Default - wuc:

Rolling MTBF Trending
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(FSID)
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« MAP Alerting View

 Owner Defined Alerting Parameters

* Percent MAP Limit / MTBF Threshold
« Email Notification
« MTBF Trending Link

4/‘? \50
FOI{CF' W

Show 2% [« |entries Soarch:

__

STRACTURES
P 3%
ENTRY D=0 & LADDE R 2T
STANRADDE R (663201 24

B oomome — |
AR OL AT TR

MOTOR ACTR

AT EME R ESC HalCHS

HATCH, R (S840

R D R LN TR IR LA T 1%
DOOR AVDERCS, LOWER. L (§113-01) A5,
DR AVRDRRCS. LOWER. R E114-01 g
DOOR. AVONECS UPPER. L 0821101 20
OO0, AVEOHECS. UPPER. R (821201 [ 55 "
DO, ANVBONBCS., LOWWER, AFT, L 0611302 5%
DO AWVROINECS. LOWER AFT, B (611400 5T
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Functional Systems Integrated Database
(FSID)

AFLCMC... Providing the Warfighter’s Edge —)—-

« Additional Functionality

WUC Detail with Links to Associated Tracking and
Trending

Parts Classification Details Analysis
Flight Hour Analysis by Tail Number or Location
Tail Number Analysis :Abort/CANN/Status/TCTO’s etc
Communication: Forums / Website Notice / System Doc’s
Alert: View Saved Alert Filters
Administration:

« User/Data/Photo/Configuration/Navigation Management

« Site Preferences/Transaction and Error logs

17
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Aspire Tool Overview

18



rkirk” in
Fle Data ProcessGude Anayss Toos DataMnng Reports Sync Optons Window Hep
= < ~ v & (=} m
Process  inpos  Bwot  Secles Feguen  Schedle G
Checklist
[of it: - Ins G : Right - Bottom - ftem: 3 of 142

item: e
Check guide fasteners (cotter pins, etc) - 1 I?i

iy ¢

u:ﬁ—_a-’.’é! W
o/ .

b a—

Rendy

This is the process screen. In the upper left are the instructions that the
mechanic/inspector follow for this step. An annotated picture is displayed further
illustrating the step. On the right are the buttons that allow the person to pass/fail the item
or access additional detail(next slide) about the operation.
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Checklist }

Component: 8400000099 - Inspection Group: Right Wing - Bottom - Slat

ltem:

Check leading edge for corrosion, delamination(torn composite), cracks

B1_tech_info pdf| 1b-1b-2-57gs-00-1.pdf | 1b-1b-2-57g-50-1 pdf | 1b-1b-6we-1 pdf|

= E=’%(213of314) O &§ ®®V

&) Collaborate - 4 sign -

12

57-51.00) SLATS.

raph 113

seven slats located along ex
trolled by hydraulic actuators

Lifting capability of the wing.

each awaliary track ame located at the forwar

The following paragraphs provide a general description of

the zlatz ub-subsystem. For specific repairs refer to Para-  11.2.2.3 (57-51-10-002) Siat Tracks (5

1121 Description. The slats sub-subsystem consists of cated at the forward end and mid length o1
E ge and con-  Some areas of the slat track require shot pec

3

=

H

(57:51-10-003) Slat _Track
(STS1SRO1 thru 57515R120). There are
side load blies on each inb

112.2 Component Description. The following pasa- track side load roller assemblies on each ow
ring the slat track.

o oo
8.48%1098in <

Ready

The user selected the info button to display additional details about the operation. The
details can include head knowledge captured by experienced personnel, links to various

TO/TM, Shop Work Instructions, illustrations, etc.



Inspeazt 1B FIRE EEAL -BELLOWE{BDOT) for defacss

Componant EubComponent Part SubParl
|AIH} RAME - |'A"il'.i AND STRUT MIDSPAR FITTING - 11400 - AFT ACCESE HOLE-CENTER WilG BL 30.5R = |'.-’\|"il'.i STA TO0E LH AND RH - 11ARF
Location Defact Type Iszun Category
] =  |Damage - ME0-CAIT, WORH, CHAFED, FRAYED OF TORM » | Winor ﬂ
(C-CAIT, WIORN, CHAFED, FRAYED OR TORN
o Datect NTO-AROKEN
DEC-BURNED OUT OR DEFECTIVE LAMF, METER ORt |
AIRFFAME WG AND ETRUT MIDEPAR FITING - 11AMIAFT ACCESS HOLE-CENTER WING BL 30 5 R (p8t IMPROPER HANDOLING. SHIFPING OR MAINTENA  |[Damags IP0-CAUT, WORM, CHAFED

FRAYED OR TORN Mirar

111-BURST OA RUPTURED
TH-DAMBGEDVCHACKELD: FAN S LATOR CAsE
P -DANALEDVCHACKED FAN S5 TATUE VANES

Meost common defects sl {=elect dem o replace defect)
[l

i [ 2 [P [ X

Rsady

Enables the mechanic/inspector to log standardized details about the individual defect.
The screen can be configured to collected different data elements, take photos and
annotate them, and route results (email, alerts, etc) to specific personnel for action.
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Focused References
AFLCMC... Providing the Warfighter’s Edge —)—

[ o |

Fail
Component: 68-0051 - Inspection Group: Left Wing Leading Edge
ltem:

Item: 2 of 62

Inspect IB FIRE SEAL-BELLOWS(BOOT) for defects

Component SubComponent Part SubPart
|A\RFRAME - |W\NG AND STRUT MIDSPAR FITTING - 11A00 ~ |AFT ACCESS HOLE-CENTER WING BL30.5R. v |WING STA. 700.5 L.H. AND R.H. - 11ARF || Back
Location Defect Type Issue Category {L
J19 v |pamage ~  [020-CUT, WORN, CHAFED, FRAYED OR TORN ~ | Minor =] Add
B 1C-135(K)A-06.pdf (SECURED) - Adobe Reader
Item Defect Fle Edt View Document Took Window Help x E
AIRFRAME:WING AND STRUT MIDSPAR FITTING - 11A00:AFT ACCESS HOLE-CENTER WING BL 30.5 RH. - 11AUOWING § =l a&'] o @ Z 9 $=|7 (/7@ Ko EE| | Info
FRAYED OR TORN:Minor

WORK. Review
N
Most common defects list (select item to replace defect) |! CoDE
100 RFRAKE
1 FUSELAGE
(CONTINUED) Photo
11318 COPILOTS SDEWALL
1310 APU EQUIPMENT CABINET (KC-R4T) | |
130 ELECTRICAL EQUPMENT RACK
1131 AP EQUIPNENT CABINET (130L APU) [ |
11316 INSTRU
1131
13 e
] 1131R
11318 ]
. 19317 OXYGEN REGULATOR PANEL
& 131U FUEL CONTROL PANEL LIGHT

PLATE ASSEMBLY

11:31:06

Focused reference enable TO/TM to be opened directly to the volume/page needed
regardless of the size of the TO/TM. This makes it easy to view TO/TM’s on mobile
devices, saves significant search time, minimizes training, and minimizes variability
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Corrective Action Prognostics
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a | & J‘
Search | Corrective Action \
Facility: [m—v]
s [s070349
Model [% . .
cl
oo g =1 | Corrective actions are logged for
Group: [% \ . -
o Rowor7 each issue that is resolved upon
ITN Pass Count Process Group Delay? ITN Pass Count Process G .
1234 1 1 Tech Asst Request % ] 1234 1 3 Tech Asst Req - All % Correct|0n ]
TET536 exp 2 MaskingWax % ] TE4552 exp 2 Tape Masking %
TEST2468 exp 5 Tape Masking % ]
Corrective Action
sof13 Group: Tape Mask Next =
Defect: 4070349:DRIVE SHAFT:DRIVE SHAFT:DRIVE SHAFT:NA:NDI TYPES:Damaged Hole:Major:
-dgack
Inspect ltem: After both rings of tape have been applied around the inner heat shield, the interior of the drive shaft should look like this
Inspect Result User Supenvisor 1T
FAIL kwhite TE4552
Data COl IeCted When Date Reinspect Date Pass Status
2/19/2014 exp OPEN

corrective actions are
performed yields valuable
root / cause data for future
reference.

Review Info: Hole does not meet requirements.

Rework Manhrs: 1 (hours)

Waorkstation:

Work Card: TA144888569A Reinspect Time:

Responsible Workstation: CHR DVWAX
Rework Cause: Corrosion

[-]

Rework Comments: |ssue resolved.|

El Bepair Workstation: T200
Carrective Action: Blended Part

15 (minutes)

[=]
[=]

This picture represents inspection step
and may not represent actual defect
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Current User: “rkirk” in facility: "DEMD" - [Visual Metrics]

M fle Data ProcessGude Anayss Took Reports Sync  Optens  Window  Hep
= & & =} L
bupectons  Impon Expost SyncDats Fecuesin.. Schedue Es

Search| Side Top

Category Al Categonies | Analysis Type jost Common Defect

Area Chart

20.7% (Other)

34.0% (19)

30.4% (8) 8.5% (28)

6.4% (29)

Defects per Component Breakdown . Avg First Pass

14.FLIGHT CONTROL

45-HYD PNEUMATIC PWER SUP
13.LANDING GEAR

46-FUEL SYSTEM

11-AIRFRAME

. g i
10/1/2010 112010 12/1/2010 2011 /2011 Y2011 412011

[ 10 20 k1) 40 50 O DEMO INSPECT HOME STATION - HVM Cycie |

Ready...

Because data is captured in a standardized format, real time analysis is possible without
data mining. The information can be displayed in many different ways including area
charts that overlay the defect onto the actual system. Double clicking areas enables drill
down capability for root cause analysis.
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Analysis L
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[ ——  tvwaememcome

Rework Hours  Percent Defects
1051 34% 42

793 25% 37

648 21% 21

Components
11-AIRFRAME
46-FUEL SYSTEM
13-LANDING GEAR

The rework analysis displays a snap concerning the health of the asset. It shows current
month, historical trend, root cause, and drill down capability in a single chart. Multiple

analysis options exist throughout the Process Guide.
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Points of Contact
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— B-1 Program Office

« Stephanie Wright — Lead Project Engineer
— Stephanie.wright.8@us.af.mil

« Barney Magerus — Project Engineer
— Barney.magerus@us.af.mil

— Aspire Solutions

 Randy Kirk — Lead Engineer
— Rkirk@aspiresolns.com

— Wyle
« Jeff Hotchkiss — Project Manager
— Jeffrey.hotchkiss@wyle.com

« Karen Goolishan — Chief Engineer
— Karen.goolishan@wyle.com
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