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Aguadilla: Analysis Status — Work in Progress SCU i}i. U[g';;!;!w
| Will Quickly Provide You With:

» Historical refresher

« Qur analytical approach

* What technologies we have developed to reanalyze this video

* What technologies we are working on now

* What technologies we plan to develop

Status of the Analysis of Competing Hypotheses (ACH) Evaluation
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Aguadilla: Historical Refresher _scu_ B deminy
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April 25%, 2013 at about 9:20 pm local time, an o o
unknown object at low altitude flew directly Revisiti ng the
across the Rafael Hernandez airport runway at -
Aguadilla, Puerto Rico

B
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A US Customs and Border Protection aircraft '
captured an IR video of the UAP

In some frames it appears to go underwater

Video was extensively analyzed by SCU
resulting in an unknown determination who
released a 159-page report that was released
in August of 2015

Subsequent analysis performed in following
years suggested a pair of Sky Lanterns from
the Villa Montana Beach Resort were the likely
culprit, including an US Gov't report from
AARO that corroborated these other analyses
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SCU Executive Board Members requested a
revisit of the case by SCU members who were

not a part of the original analysis team Aguadi"a Trans-medium UAP


https://www.villamontana.com/
https://www.aaro.mil/Portals/136/PDFs/case_resolution_reports/AARO_Puerto_Rico_UAP_Case_Resolution.pdf
https://www.aaro.mil/Portals/136/PDFs/case_resolution_reports/AARO_Puerto_Rico_UAP_Case_Resolution.pdf
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Our Analytical Approach _scu B odinsi

o1 UAP Studes, LELTAH
* Discussed with Mick West, “flarkey”, and Dr. Randy
Bostick (AARQO's) analytical approaches and theories

« Considering where the disagreements are we
decided to build our own analytical tools, to reach
our own conclusions:

- A frame-by-frame Al/ML OCR extraction of the data values in
the video

- An object tracker that used Google's Photorealistic 3D Maps
looking from the aircraft’s location to the Line of Sight (LOS)
identified target'’s projected ground position with GPS grid,
ground control points with an IR overlay to get more accurate
ground projected object locations

- Bearings Only-Target Motion Analysis (BO-TMA) analytical
capability with Dr. Cai's and my own (independent) Sequential
Monte Carlo (SMC aka particle filter) analysis

isisphotography.net

- Thermal Ocean, Citiscape and Physics Simulators Wedding Lanterns Release
. . . . . . Wedding Lantern Rel - After Party - Villa Mont Beach
» Finish it by using the Analysis of Competing Resort- PuertoRico

Hypotheses (ACH) method to analyze the results, a
method introduced to the UAP field by Dr. Pierson

https://www.pinterest.com/pin/350788258448744602/
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https://www.youtube.com/watch?v=0fho4YyXWfE
https://www.mysterywire.com/wp-content/uploads/sites/106/2021/02/Aguadilla-Object-Analysis-Report-1.pdf#:%7E:text=This%20report%20details%20the%20findings,the%20island%20of%20Puerto%20Rico.
https://mapsplatform.google.com/demos/3d-maps/
https://www.techtarget.com/whatis/definition/line-of-sight-LOS
https://ieeexplore.ieee.org/document/1103664
https://ieeexplore.ieee.org/document/1103664
https://ieeexplore.ieee.org/document/1103664
https://ieeexplore.ieee.org/document/1103664
https://ieeexplore.ieee.org/document/1103664
https://ieeexplore.ieee.org/document/1103664
https://www.stats.ox.ac.uk/%7Edoucet/doucet_defreitas_gordon_smcbookintro.pdf
https://www.stats.ox.ac.uk/%7Edoucet/doucet_defreitas_gordon_smcbookintro.pdf
https://en.wikipedia.org/wiki/Particle_filter
https://en.wikipedia.org/wiki/Analysis_of_competing_hypotheses
https://en.wikipedia.org/wiki/Analysis_of_competing_hypotheses
https://www.pinterest.com/pin/350788258448744602/

Basic MWIR Sensor Physics: MX-15D sy ﬁ o

Scientc Coalion for UAP Studies LU TAH
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https://en.wikipedia.org/wiki/Planck%27s_law
https://en.wikipedia.org/wiki/Planck%27s_law
https://en.wikipedia.org/wiki/Wien%27s_displacement_law

Aguadllla OCR: OCRROItool
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Aguadilla OCR: OCRROItool’s Accuracy  _scu._ ﬁ

LELTAH

OCR uses top 5 algorithms

e
Model: SCU-AARO-v1
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Algorithm Key Index Legend

Al: u32_Rolling_Ball A10: u32_Bilateral A19: ul6_FFT_NotchGrid A28: u64_SauvolaBinarize A36: ub4d_ldentity A44: ul6_SauvolaBinarize
AZ2: ul6_FFT_Bandpass All: u32_GPU_Restore_Post AZ0: u6d_Rolling_Ball A29: ul6_PeronaMalik A37: u6d_GPU_SR_Pre A45: u6d_Gamma

A3: ul6_Unsharp Al2: u32_FFT_NotchGrid AZ1: ubd_Guided A30: ul6_Rolling_Ball A38: ul6_GPU_SR_Pre A46: u3Z2_raw

Ad4: u32_FFT_Bandpass Al3: u6d_FFT_MotchGrid A22: u6d_PeronaMalik A31: ulé_MorphTophat A39: ued_MorphTophat A47: u6d_CLAHE

A5: u32_PeronaMalik Al4: u6d_FFT_Bandpass A23: u64_DoG_Bandpass A32: u64_NLMeans A40: ul6_CLAHE A48: u32_CLAHE

AB: ul6_NLMeans Al15: u6d_Unsharp A24: u32_Guided A33: ul6_ldentity A41: ued_Bilateral A49: ul6_GPU_Restore_Post
AT: u32_SauvolaBinarize Al6: u32_DoG_Bandpass A25: u32_GPU_SR_Pre A34: u32_MorphTophat A42: u32_Gamma AS50: ulé_raw

AB8: u32_NLMeans Al7:ul6é_DoG_Bandpass A26: u32_ldentity A35: ul6_Bilateral A43:ul6_Gamma A51: u6d_raw

A9: u32_Unsharp Al8: ul6_Guided A27: ubd_GPU_Restore_Post



Aguadilla OCR: OCRROItool’s Trend Anal

L Seleet ROT

L iusle
ac_heading

ar_lal_hrs

ag_lat_irin

a_lat_secs
a_ban_dig
ac_lan_enin
ac_kon_secs
haur
los_albtude

Fafresh ROls

1. Select Columms to Plot

D'1_Ens_0_u32_Roling_Ball
D1_Ens_1_wl6_FFT_Bandpass
D1_Ens_2 w6 Unshep

D _Ens_3_ w32 FFT_Bandpass
D_Ervs_4_1532_Preronahdsbk
[02_Ens, Relbng Eall
[2_Eng FFT_Banclpass
] Unskrp

02 Frs_3_udd_FFT_Bancpass
[03_Eni_d 1632 Paronahdabk
[3_Ens [ 132 _Raling_Eall
[12_Ens_1_ul6 FFT_Ranepass
D032 Ens 2 wlB Unshap

D2 _Ens 3 wd2 FFT_Bancpass
D2 Ens 4 wd2 Peronabdabic
D4 _Ens 0 w32 Roling Eall
D4 Ens 1_wif FFT_Bandpass
[ Ens 2 wlf Unshap

D4 _Ens 3 w32 FFT_Bandpass
D Ens 4 ud2 Peronabdabkc
Faws_Viose

ac_shtwde_trended

Update Plot

Shiow Top 5 (Clearnest)

— Sho Integrated Data
(&pply Human Values)

Losd Trajectony C5

Create FTPg

Enakle Range Selection
[ar beld Chd)

OCR Analysis: ac_altitude

L
SCU ‘

STEVENS

Scientific Coalition for UAP Studies

Scientfic Exploralion ol Anomious Aevepece Phenamena

10000 A

2000

SO00 1

Value

4000 4

2000 4

o 1000 2000 3000 4000

Frame Index

5000 6000 700

Noise Removal Using a Viterbi-like Algorithm

Inspector: Ctirl+Drag to Select Range

Value:

Human Feaew

Add Test Arnotation Labeler

Faow Yote StarbupFeed
1075
187%
875
1875
1875
1475
1875
1475

1873

TH Fu

UNIVLERSITY
LELTAH




. ) . |
Aguadilla OCR: OCRROItool’s Trend Anal _scu_ ﬁ

: LELTAH

scientlic Exploralion of Anomalzus Assospace P
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Aguadilla OCR: OCRROItool’s Tracker
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Aguadilla OCR: FTP + Trac
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Aguadllla OCR: FTP + Tracker Results _sal ' s VAR

West/AARO/et al.
Proposed Flight Pth

Generates a KML file we can
Display in Google Earth Pro/Maps




Aguadilla IR Overlap on GPS Grid (done)
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Aguadilla: BO-TMA (working not “done”) _scu_ L\, oibisin

ntific Coalition for UAP Studies STEVENS v I ' 14-";_ H

E] TMA Optimization

@ Open in Geogle Earth Pro = Open Qutput Folder il Show Graphics [l Probability Matrix £ DF Diagnostics
Export: Export Data + Graphics & Export Publication Plots + EML & Export Salected KML

Setup & Results  Results Graphics

Optimizable Frames Configuration

B Jf logd frames selected

*| GPU (if available)  #l Resume from checkpoint

Select &l Deselect Al Invert Frame range (frame_idxc): # 1006

Frame Aircraftlat Aircraft Lon Ground Projecte Grofeelil sl SR g b= =8 o000 @ smac particles: 169960 B momc samples: 102200 [l Bumiin: 30008 B

Random seed: 23 Time seed

: expected accuracy profile ready (7828 profile frames; 1886 tracker

| Starting optimization...
| Humerical trace: DO:\UAP-Projects)\AARD-Aguadill
| Tracked Target [PF|: started ower 982 frames ( W par &, Sepd=23

Tracked t [PF]: finished in B@:51; found; wsh_E G s r=f, 729, flags=0K
| Tracked Target [PF_RTS]: started over
| Tracked T t 7

Tracked Target = 51]: start: ver 32 frames (7
1] Tracked Target 3 51 )= 5 in 9@:88; solutioi
i] Tracked Target [SHC]: started over 982 fir e particles,
Tracked Target [SMC): finished in 81:82; solution f d; wv=9_8 m/s, err=0.312, flags=0K

LS sigma records from profile; 27 GCP fallback records; 08;

ramesrooned\tma_results\debug\tma_trace 20263624 214352, isonl

Bearin nI re on Analysis

100000 particles used in [4] particle filter implementations and 100000 iterations
is used by a Markov Chain Monte Carlo algorithm for [5-total] algorithms

Tracked Target | MCMC MCME 1086.9 ft [801-108T] 19.4 mph

_ Injected/manual ~| Tracked target Frame center #| Trace




Aguad|IIa° BO-TMA Preliminary Results
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Thermal Ocean Simulator (under development) _SCU_ e USvisies

« Goals

\\\\\

DELUTARH

Thermally simulate the ocean

Statistically match the observed
ocean

Inject various objects
Replicate 14 to 8-bit down sample

> Try various down sample gain algorithms

Replicate H.264 compression eff
Replicate (or not) thermal frp\s

Replicate 'size’ “%w\k el and
compare |t e th‘ 'MA derived

altitue!

17
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Thermal Cityscape Simulator (planned) — _scu_ . ovsim

* Goals
- Thermally simulated cityscape
- Inject various objects
- Replicate ‘size’ vs zoom level
- Replicate 14 to 8-bit down sample

> Try various down sample gain algorithms
- Replicate (or not) thermal cross

over
>  Where object ‘disappears’ (near\rr\n\Xy
and telephone pole)

- RepllcateH\6/1 ‘(r\)\csaon

effects

18
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Kinematic-Physics Simulator (planned)  _scu_ G ovesm

« Goals

- Derive statistical balloon release
times and locations from TMA
derived probable trajectories and
speeds

- Use fuel cell burn times and
temperature distributions to derive
thermodynamics for Chinese
Lanterns

- Can rotation dynamics 3f% -vy \:
lanterns repllcate h‘\x sk
the video?

¢ > \
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Analysis of Competing Hypotheses (ACH) Right Now_scU _ ﬁ UNIVERSITY

STEVENS o 1 TAH
Objective

Evaluate competing explanations using the reconstructed Aguadilla dataset through a structed analytic framework
that emphasizes disconfirming evidence rather than confirmation.

Incorporating ACH into the Scientific Process

Evidence Consistency Diagnostic Hvoothesis
Evaluation Assessment Value yP

(E1-E24) (FAVAN/N, Assessment Evaluation

Reconstructed

Dataset

Key Principle

Hypotheses are evaluated by identifying evidence that is inconsistent with them, not by accumulating affirming
evidence.

H1 - Sky Lantern(s) Not yet sustained (waiting for in work simulation results)

H2 - Conventional Object Vi

H3 - Artifact / Perspective 1A B A AT 4aN
H4 - Unresolved Physical Object Viable, Conditional

H5 - Indeterminate Dataset remains unresolved
20
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Aguadilla: Findings So Far _scy B udivirsioy
» SCU’s Original Aguadilla Report

- No mention in the report about H.264 video compression (impacts OCR accuracy)

- Only alluded to the camera’s 14-bit raw data used by MX-15D and 8-bit (256) gray level
video i.e. this is NOT raw data, i.e. data down sampling from 14 to 8 bits is NOT discussed

> Claiming the camera is sensitive to 0.1 degrees C may be correct for raw data, but that is likely NOT the case after
the 14 to 8-bit down sampling which easily removes this accuracy, especially after H.264 compression

- Fluid impact reaction does NOT match physics for a water entry (no bow wave its all 'wake’),
see for example: Bouncing Bullets off Water in Ultra Slow Motion - The Slow Mo Guys

* L3 Wescam did not respond to an email inquiry requesting info
about the 14- to 8-bit down sample algorithm for the MX-15D

- Hence, unless someone can pull some strings at L3, we are on our own!

 Able to simulate having a thermal target “appear to go in water”
achieved, creating a rapid prototype thermal ocean simulator to try
to replicate the "wake-effect”
- Working now to “calibrate” the simulator to the ocean based on physics

21


https://www.youtube.com/watch?v=pZwtBEdYNIE
https://www.youtube.com/watch?v=pZwtBEdYNIE
https://www.youtube.com/watch?v=pZwtBEdYNIE
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Aguadilla: Conclusion _SCU (e UNIVERSITY
» We can get quite far with the mapping approach used to get at BO-
TMA ... and physics-based simulations, however ...

- If you really want to know if the simulation is correct/true, we need one of these
with one of these to capture some of these over this at night!

/ /

‘?E“lblb P ,ﬁ &

https://www.pinterest.com/pin/350788258448744602/

DHC-8 Turkoprop.Courtesy of Homeland Security

22


https://www.pinterest.com/pin/350788258448744602/

“The first principle
Is that you must not
fool yourself—and
you are the easiest
person to fool.”

Richard Feynman

(Surely You're Joking, Mr. Feynman!)
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Be advised that the SCU, Stevens, the University of Utah, nor | or my
coauthors are the original copyright holders of all of the images
provided in this presentation and would like to beg forgiveness from
the copyright holders of those images and provide my sincere thanks in
advance and in hindsight for including them in this presentation for the
purpose of educating the public on the physics of the circumstances for

this famous UAP case.
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