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Impacting The Business

Average time to accomplish a full 

airframe GVI is 8.5 hours. 

Autonomous inspection via drone can 

do the same inspection in <1 hour for a 

narrow body and < 2 hours for a 

widebody

I N C R E A S E D  A / C  A V A I L A B I L I T Y

Automated inspection tools, such as 

the drone, remove our people 

inspections at height; drone comes 

equipped with full suite of sensors and 

safety features to prevent run away or 

impact to an aircraft 

S A F E T Y  F I R S T ,  A L W A Y S

Inspection via camera technologies 

provide opportunities to include new 

data streams into the business; visual 

data repositories provide enhanced 

capabilities to track overall fleet 

condition and make more informed 

engineering decisions

N O V E L  D A T A  S O U R C E
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User Priorities – Survey Results

Survey included Base Maintenance, Line 

Maintenance, IMA, and Inspection (ATL&MSP)
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On average, 4 people are 

required to conduct an upper 

body GVI 

People

High
63% Rated an upper body GVI as a 

High-Risk activity while the 

remaining 37% rated Medium due to 

risk of fatality 

Safety Hazard Risk 

16
On average, an upper body 

GVI for a lightning strike 

inspection requires 4 hours of 

work with an average of 4 

people

Man Hours

Time of Inspection

Mobility / Ease of Set-Up

Photo Clarify / Resolution

Environmental Needs
If nearby obstacles (ladders / people) need to be removed

Damage Location ID
Photos / damage linked to a frame / stringer location

Mobile Interface For 
Damage Review

Battery Swaps 
Required

Drone Program Priorities Ranked by Importance Current GVI Procedure Statistics
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General Visual Inspection Standards

“ T h e  u s e  o f  o p t i c a l  a i d s  f o r  v i s u a l  i n s p e c t i o n s  i s  b e n e f i c i a l  a n d  r e c o m m e n d e d .  O p t i c a l  a i d s  
m a g n i f y  d e f e c t s  t h a t  c a n n o t  b e  s e e n  b y  t h e  u n a i d e d  e y e  a n d  a l s o  p e r m i t  v i s u a l  i n s p e c t i o n  i n  

i n a c c e s s i b l e  a r e a s ”

5-15. GENERAL. (extract) “Visual inspection is the oldest and most common form of NDI for aircraft. [..] 
This inspection procedure may be greatly enhanced by the use of appropriate combinations of magnifying 
instruments, borescopes, light sources, video scanners, and other devices discussed in this AC.”
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Experimental Design – Gage R&R

USAF-1951 Resolution Target Experiment Target Placements

Current GVI Procedure
Inspectors set up to perform 
standard GVI on A/C and report 
maximum resolution from the 
resolution target.

Drone Assisted GVI Procedure
Drone flies autonomous path 
capturing photos of targets. 
Inspectors review photos and 
report maximum resolution from 
resolution target.

Gage R&R Measurement 
Asses the reproducibility and 
repeatability of current GVI 
procedures and drone assisted 
GVI procedures.
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Experimental Results
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Experimental Results
T h e  d r o n e  a s s i s t e d  G V I  p e r f o r m e d  2 x  b e t t e r  t h a n  c u r r e n t  G V I  

p r o c e d u r e s  i n  R e p e a t a b i l i t y  a n d  R e p r o d u c i b i l i t y  

Gage R&R Results Standard GVI Procedure Drone GVI Procedure

Process Variation Due to Measurement System 65% 30%

Gage R&R Results
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Historical Damage Sizing

Average Effective Length 1.266 mm

Median Effective Length 1.375 mm

Reported Damages 419

Drone Visible Damages 399

% Visible 95%

Reported Lightning Strike Damage Size
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Inspection Setup
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Inspection Setup
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Inspection Setup
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Inspection Flight
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Inspection Flight
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Flight Path Coverage
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Inspection Result
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Photo Review
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Photo Review
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Drone Damage Findings
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FAA Internal Memo



Program Acceptance
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F A A  A C C E P T A N C E

Delta earned FAA acceptance of their 

data package, becoming the first in 

the industry to have acceptance for 

the use of a camera-based sUAS 

inspection for conditional general 

visual inspections (GVIs) across both 

Boeing and Airbus fleet types

Fleet wide AMM insertion of camera-

based sUAS assisted general visual 

inspections (GVIs) for conditional 

lightning strike inspections

A M M  I N S E R T I O N
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Autonomous Flight Capabilities
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Outdoor Flight Approvals

Approved Airports:

• Hartsfield-Jackson Atlanta 
International Airport (ATL)

• Minneapolis-Saint Paul 
International Airport (MSP)

• Detroit Metropolitan Wayne 
County Airport (DTW)

Regulatory Approvals:

• Federal Aviation 
Administration

• Department of Transportation
• Airport Authorities
• Transportation Security 

Administration
• City Authorities

ATL

DTW

MSP



Training Program
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S e s s i o n  1

Drone Pilot Training:
• Hardware familiarization
• Battery and equipment handling
• Flight theory: flight dynamics 

and flight modes
• Drone Discipline and best 

practices for piloting and 
handling

• General safety practices

Test: Pilots are turned around 
while drone is moved into new 
location. Pilot must take control, 
determine flight direction, and fly 
back to home for landing

Delta Program Training:
• Drone unpacking and setup 

procedures
• Camera setup
• First flight of the day and pre-

flight checklist procedures
• Flight program execution
• Emergency landing procedures
• General troubleshooting tips
• Bug reporting

Test: Pilots setup drone from start 
to finish, run program, and take 
over autonomous flight for 
emergency landing

Photo Review Training:
• Create a Mainblades account 

and login
•  Selecting a completed 

inspection / navigating the 
portal

• Photo navigation tools and 
information 

• Photo review process and 
standards

• Tagging found damages

Test: Find an inspection, inspect 10 
photos, find predetermined 
damages, tag damages using portal

S e s s i o n  2 S e s s i o n  3



Operationalization
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Drone Damage Findings
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Drone Damage Findings
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Drone Damage – Exposed Surface
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Drone Damage Findings – Exposed 
Surface
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Next steps

• C o n t i n u e d  r o l l o u t :   A d d i t i o n a l  
b a s e s

• P a i n t  q u a l i t y / p r i o r i t y

• E x p a n s i o n  o f  c o n d i t i o n a l  G V I :  
H a i l

• S A E  G - 3 8  C o m m i t t e e  
C o l l a b o r a t i o n
o S e e  W a l t ’ s  p r e s e n t a t i o n  t o m o r r o w
o G V I  v s  Z o n a l

C O L L A B O R A T I O N

Delta and Boeing lead SAE’s G-38 

Exterior Aircraft Inspection 

Committee;  Working approvals and 

implementation of conditional general 

visual inspections (GVIs), moving to 

Zonal inspection

S C A L I N G

Delta is determining appropriate 

number of drones and geographic 

locations to support conditional GVIs;  

additional locations will be required if 

future implementation is allowed for 

Zonal inspections



SAE G-38 COMMITTEE
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• E x t e r i o r  A i r c r a f t  I n s p e c t i o n

• C h a i r  =  G r e g  S w e a r s  
( B o e i n g )

• V i c e  =  E m m a  G a l a r z a  ( D L )

• S e c r e t a r y  =  D o n  
M u n a s i n g h e  ( E m i r a t e s )



SAE G-38 COMMITTEE
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Participant Interest - Categories

Category Participant Interest

Aerospace, Transport & Manufacturing 5

Airline Operator 38

Regulator 29

SAE 1

Technology OEM 2

Type Certificate Holder 31

Category Participant Interest

Australia 2

Brazil 2

Canada 2

China 2

Europe 4

FAA 10

Hong Kong 2

Japan 2

Singapore 2

UAE 1
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Assisted Damage Detection - Future
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