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ACCIDENT

Location: Louisville, KY
Date: November 4, 2025
Time: 17:14 Eastern Standard Time (EST)

Airplane: McDonnell Douglas MD-11F, N259UP

VIDEO STUDY GROUP

In agreement with the Investigator-In-Charge, a video study group was
convened on March 10, 2026. The group consisted of the following members:

Group Chairman Sean Payne
Branch Chief - Vehicle Recorder Division
National Transportation Safety Board (NTSB)

Group Member John O'Callaghan
National Resource Specialist - Vehicle Performance
NTSB

Group Member Sunchet Saoji
Aerospace Engineer - Systems
NTSB

Group Member Caleb Wagner
Aerospace Engineer - Systems
NTSB

Group Member J. L. Vern Goss
Service Engineer
Boeing

Group Member Chad Gnadinger
Aircraft Systems Engineer
United Parcel Service (UPS) Airlines

Group Member Richard Klarich
Pilot and Simulator Instructor
Independent Pilots Association (IPA)

Group Member Bryan Metzmeier
Aircraft Maintenance Technician
Teamsters Airline Division (TAD)
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ACRONYMNS AND ABBREVIATIONS

ext. extended

ret. retracted

ref. reference

FDR flight data recorder
fps frames per second
IB inboard

OB outboard

LIB left inboard

LOB left outboard

RIB right inboard

ROB right outboard
TEU trailing edge up
TED trailing edge down
TER trailing edge right
TEL trailing edge left

SCOPE AND OBJECTIVES OF THE STUDY

The purpose of this Video Study is to use imagery from video recordings of
N259UP’s accident flight to extract information about the airplane’s configuration,
including slat, flap, and flight control surface positions, to gather data independent of
the flight data recorder (FDR) and to glean additional information about the accident
flight where possible. To this end, subject matter experts compared still images of the
airplane taken from the videos with three-dimensional (3D) models of the airplane at
known slat and flap settings constructed from laser scans of an exemplar MD-11F.
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DETAILS OF THE INVESTIGATION

1.0 Maedia Information
1.1 Accident Video Files

The NTSB Vehicle Recorder Division received the video files in Table 1.

Table 1. Video files received by the NTSB Vehicle Recorder Division.

. Frame Approx.
Number Video Filename Recorder | Resolution Rate Camera
Type (WxH) (fps) Location
1% 20250813_131627_D2A8_B8A44F58F1DF.mky |  SSCUTY 1920 x 30 N/A**
camera 1080
20250813_131648_FB6D_B8A44F554A0E security 1920 x
2% 30 N/A**
(1).mkv camera 1080
3* 20250813_131729_723A_B8A44F734CA3.mkv | SSCUY 1920 x 30 N/A**
camera 1080
4 1000017468.mp4 smartphone ?ég: 29.98 gg"lgéég“\’;‘v’
5 CA726 - Firehouse_ S Bay Exit -2025-11- security 3648 x 15 N/ A**
04_17h12min30s000ms (1).mp4 camera 2052
6 K5 Gate-2025-11-04_17h13min00s000ms_1 security 1920 x 15 38°09'13.1"N,
(1).mp4 camera 1080 85°44'15.6"W
7 Main Incident.mkv Scif:g:;/ 11902;0)( 30 \;g"gzgj;'\v\/’
8 Plane take off (1).mkv S;f:g:;/ 11902;0)( 30 ‘;gogz.l 8'17..\,7\/’
9 WEFF - 310 - NE Corner Red Tag Yard_Mod Z security 1920 x 15 38°09'30.3"N,
Dock-2025-11-05_13h25min04s954ms.mp4 camera 1080 85°44'00.6"W
10%e WFF - 357 - Truck Yard 119 - 142-2025-11- security 1920 x 15 38°09'17.7"N,
04_09h03min00s000ms.mp4 camera 1080 85°44'07.8"W
11 WFF - 357 - Truck Yard 119 - 142-2025-11- security 1920 x 15 38°09'17.7"N,
05_13h25min07s459ms.mp4 camera 1080 85°44'07.8"W
1% WP - BLDG4 - 18 - Tower North PTZ-2025-11- security 1920 x 15 38°09'49.3"N,
05_13h25min04s453ms.mp4 camera 1080 85°43'45.7"W
13 N/A (YouTube Rip)' dashcam 1190250" 30 iioii??m
14 processed-video-driver-forward-include-dn-vn- dashcam 1920 x 30 38°08'50.5"N,
[-t-1762294380001.mp4 1160 85°44'01.2"W

*  Not helpful to this Video Study, because the airplane was either not visible in flight or the airplane’s distance to the camera

was too great.
**  These positions were not documented precisely by the on scene team.
***  Same source as video 11 but an extended duration export capturing approximately 8 hours of non-pertinent footage.

Each security video was processed in FFmpeg?, and still images were created
for each frame. The frames were exported as either Windows bitmap (.bmp) or Tagged
Image File Format (.tiff). A frame ID number was applied to each extracted frame, with

' The original author was contacted but was unable to provide the NTSB the original video file. A
YouTube recording was captured and used in this report.

2 FFmpeg - FFmpeg is an opensource command-line toolset for recording, converting, and streaming
audio and video across a wide range of formats.
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frame zero being the first frame of each recording. Only frames that showed the
accident airplane were reviewed by the group for investigative value. The results of this
study are discussed in section 2.0.

Note that some video files were submitted to the NTSB by the original source or
an external party. In certain instances, the NTSB was unable to confirm whether the files
provided represented the original version of the recordings. The videos listed in
Table 1 reflect the best possible effort to obtain the closest to original versions
available to minimize loss of quality from repeated encoding or compression. As a
result, the compression type, resolution and frame rates may differ from what is
expected from a particular video system or smartphone.

1.2 Laser Scans of an Exemplar MD-11F

On February 19, 2026, representatives of the NTSB and UPS convened in UPS
Aircraft Maintenance North Hangar, 4525 Crittenden Drive, Louisville, KY 40209-1507
to scan an exemplar MD-11F (registration N256UP) using two FARO Focus Premium
laser scanners. The airplane was scanned in five configurations consisting of different
combinations of flap setting and speedbrake deflection (see Table 2). Multiple scans
of each configuration were required to ensure complete coverage of relevant surfaces
of the airplane, resulting in a total of 90 scans.

Table 2. Aircraft configurations for laser scanning.

Speedbrake

Handle Position Rationale

Configuration | Slat Setting | Flap Setting (°)

accident takeoff conditions

1 extended 21 0 calculated by flight

management system
2 extended 28 0 next flap handle detent
3 extended 15 0 reasonable bracket
4 retracted 0 0 clean wing

spoilers at about 12°
deflection to approximately
5* extended 21 1/3 detent match condition of interest
for the airplane performance

group

* Only two scans of the upper right wing were captured in this configuration.

With the aircraft powered, both auxiliary hydraulic pumps were turned on and
both reversible motor pumps were activated to provide hydraulic power to all three
hydraulic systems. To match the configuration calculated by the flight management
system accident flight, the horizontal stabilizer trim was set to 9.2°. The rudder trim and
aileron trim were set to 0°. Both the control wheel and control column remained neutral
for all of the scan configurations.

First, the exterior of the aircraft was scanned with the aircraft in configuration 1,
which was the desired takeoff configuration for the accident flight. Thereafter, only the
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wings were targeted in the scans of the remaining aircraft configurations, since the
airplane geometry forward and aft of the wings is the same for all configurations.

The lidar point clouds and images from the scans were assembled using the
FARO Scene 2025 software. Separate 3D models for each of the five configurations
listed in Table 2 were assembled. Engine 1 was digitally hidden in the 3D models to
better represent the appearance of the accident airplane in the video footage. To aid
the comparison of the laser scan model with certain video images, the airplane’s
empennage was sometimes digitally hidden to provide a background behind the
airplane model that more closely replicates the effect of the wing fire backlighting the
wing's control surfaces in the video frames. The view of the 3D model was adjusted to
closely match the perspective of the video frames of interest. Once the perspective of
the 3D model on the computer screen closely matched the perspective of the airplane
in a given video frame, a snapshot of the 3D model was captured.

Note, one limitation of this method is that the wings of the accident airplane in
flight were deflected upwards at the tips since the wings were aerodynamically loaded;
however, the wings of the scanned exemplar airplane were absent of aerodynamic
loads since the airplane was at rest.

1.3 Photographs of an Exemplar MD-11F

In addition to the laser scans, photographs of the exemplar airplane in each
configuration were captured from positions that approximately match accident video
frames of interest.
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2.0 Summary of Observations

Group members met at the NTSB's Vehicle Recorder Laboratory on March 10, 2026. All available videos from the
accident flight were reviewed. The group reviewed the videos relevant to the flaps, slats, and flight control surfaces
frame-by-frame. A snapshot from the 3D model or the reference photos were placed side-by-side with accident video
frame (see Appendix A). A summary of the group’s observations is provided in Table 3.

Note, the aileron, elevator, rudder, and spoiler positions are dynamic and can change frame to frame; therefore,
comparisons of these surfaces with the static laser scan or reference images can only be used to identify deflections from

neutral positions.

Table 3. Summary of group determinations. Press Ctrl + Click on figure link to view. Press Alt + Left Arrow to return to this table.

Video Frame Slat Observations Flap Observations Other Observations Links
4 30 - LIB and LOB flaps extended - Figure 1
e LOB slats extended . . .
6 388 o 13 distinct slat tracks visible left lower winglet visible Figure 2
RIB flap extended within the c.JIark area |n.V|cm|ty'of RW root is .
6 400 - visually consistent with RW spoiler Figure 3
range 21 to 28
1 deflected
e LOB aileron in drooped position
dark area behind LOB TED
. . . e LOB flap extended e horizontal stabilizer visually .
6 403 aileron visually consistent : . . . : 0 Figure 4
. ¢ hinge fairing visible consistent with 9.2° trim
with LOB slat extended o .
e significant TEU deflection of all
elevator surfaces
7 199 - LIB and LOB flaps extended - Figure 5
. . Figure 6
8 496 LIB and LOB slats extended LIB an.d LOB filaps visually e LIB and LQB allerons_qlrooped and
consistent with flaps 21 e RIB aileron not visible .
Figure 7
9 2895 LIB and LOB slats extended LIB and LOB flaps extended wings level when W?Ight off wheels Figure 8
(V2) and before engine 1 departure
11 3102 LIB and LOB slats extended - Figure 9
13 45 ROB slats extended - - Figure 10
13 63 - ROB flaps extended - Figure 11
14 945 RIB and ROB slats extended - - Figure 12
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APPENDIX A - FIGURES

a) Video 4, frame 30

b) Laser scan, slats ext., flaps 21

Figure 1. Video 4, frame 30 comparison.
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a) Video 6, frame 388 b) Laser scan, slats ext., flaps 21

Figure 2. Video 6, frame 388 comparison.

IMAGE STUDY DCA26MAQ024
VIDEO GROUP CHAIRMAN'S STUDY PG 9 OF 19



Security camera lens vignette
: -. _ | RW spoiler 1 O

a) Surveillance video 6, frame 400

b) Reference photo, flaps 21, spoilers ret. -

I '4"
< . ¥

| c) Reference photo, flaps 28, spoilers ret.

Bl | RW spoiler 1 m

I
|

d) Reference photo, flaps 21, spoilers deflected

Figure 3. Video 6, frame 400 comparison. The spoiler deflection in subfigure d was commanded by
setting the speedbrake handle to the 1/3 detent.
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1 LOB slats visible
| below LOB aileron

‘WH !

a) Surveillance video 6, frame 403

LOB slats visible
below LOB aileron

b) Laser scan, slats ext., flaps 21

Figure 4. Video 6, frame 403 comparison. Note, the laser scan shows the elevators in the neutral position
versus TEU on the security video frame.

b) Laser scan, slats ext., flaps 21

Figure 5. Video 7, frame 199 comparison.
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b) Laser scan, slats ext., flaps 15

d) Laser scan, slats ext., flaps 28

Figure 6. Video 8, frame 496 comparison. Note, the empennage was included in 3D model.
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b) Laser scan, slats ext., flaps 15

d) Laser scan, slats ext., flaps 28

Figure 7. Video 8, frame 496 comparison. Note, the empennage was omitted in 3D model.
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b) Laser scan, slats ext., flaps 21

Figure 8. Video 9, frame 2895 comparison.
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b) Laser scan, slats ext., flaps 21

Figure 9. Video 11, frame 3102 comparison.
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b) Laser scan, slats ext., flaps 21

Figure 10. Video 13, frame 45 comparison.
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b) Laser scan, slats ext., flaps 21

c) Laser scan, slats ret., flaps 0

Figure 11. Video 13, frame 63 comparison.
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a) Video 14, frame 945 b) Laser scan, slats ext., flaps 21

Figure 12. Video 14, frame 945 comparison.

IMAGE STUDY DCA26MAQ024
VIDEO GROUP CHAIRMAN'S STUDY PG 18 OF 19



APPENDIX B - ATTACHMENTS

Table 4 describes a list of attachments to this report. Note that some video files
had to be recompressed to meet the file size limitations of the NTSB’s public docket
delivery system. Additionally note, that some recordings have been trimmed at the
discretion of the NTSB’s Director of the Office of Aviation Safety to exclude footage of

the aircraft's impact.

Table 4. List of attachments.

Number Video Filename Attachment Filename
1 20250813_131627_D2A8_B8A44F58F1DF.mkv VideoStudyAttachment1.mp4
2 20250813_131 64531_)|.:rlii\|/3_88A44F554A0E VideoStudyAttachment2.mpé
3 20250813_131729_723A_B8A44F734CA3.mkv VideoStudyAttachment3.mp4
4 1000017468.mp4 VideoStudyAttachment4.mp4

CA726 - Firehouse_ S Bay Exit -2025-11-

05_13h25min04s453ms.mp4

5 04_17h12min30s000ms (1).mp4 VideoStudyAttachment5.mp4

6 K5 Gate-2025-1 1-(()?)_:“7ph41 3min00s000ms_1 VideoStudyAttachment6.mp4

7 Main Incident.mkv VideoStudyAttachment7.mp4

8 Plane take off (1).mkv VideoStudyAttachment8.mp4
WFF - 310 - NE Corner Red Tag Yard_Mod Z )

? Dock-2025-11-05_13h25min04s954ms.mp4 VideoStudyAttachment9.mp4
* WEFF - 357 - Truck Yard 119 - 142-2025-11- .

10 04_09h03min00s000ms.mp4 VideoStudyAttachment10.mp4
WEFF - 357 - Truck Yard 119 - 142-2025-11- .

11 05_13h25min075459ms.mp4 VideoStudyAttachment11.mp4

12 WP - BLDG4 - 18 - Tower North PTZ-2025-11- VideoStudyAttachment12.mpé4

13 N/A (YouTube Rip)®

VideoStudyAttachment13.mp4

14 processed-video-driver-forward-include-dn-vn-
I-t-1762294380001.mp4

VideoStudyAttachment14.mp4

3 The original author was contacted but was unable to provide the NTSB the original video file. A

YouTube recording was captured and used in this report.
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