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Introduction Key Findings

Research Focus: Motivation: . )
Incident Report Clustering - LDA: Unstable Approach:
Our project aims to improve safety of the National Airspace System (NAS). In recent months especially, the news has been Modal Ioureion Incidont Exoureion Incidont Combined Incidont p P "
. . . . . . . . ode ncursion Incidents xcursion Incidents ombined Incidents B Beari B i Bot
Through this, we hope to additionally improve operational efficiency by flooded with close call situations. The near peron e s °
cutting down potentially harmful events. COI}‘iSil?n lellt JFIT) with Delt.a 1S jus't 0111e example of Bigram 31,608.93 22.831.72 770.65 Number of Stable Occurrences 3,150 4 1
a plight that 1S becoming increasingly more .
o o . . . ¢ . Trigram 18,628.52 15,081.76 92.99 Number of Unstable Occurrences 267 3,413 3,416
Near Collision at JFK Airport Between Delta, common. With the potential of Al increasing
American Planes Under InVeStigatiOn e){ppne.ntially over recent years, we want to 4-gram 37,707.14 3,383.02 18.12 Summary of number of stable and unstable occurrences with current standards.
Delta aircraft aborted takeoff and came within 1,000 feet of American Airlines utll.lze its power 1o stop dangers for the FAA at S-gram 5,716.40 554.26 3.73 .. . . .
plane on runway Friday night, FAA says their source We propose a new standard of determining an optimal glidescope that is
— — Summary of perplexities of different ngram LDA models. based on actu'fll statlsths of the flight, including vertical speed', ground
2 0 \*—ﬁ\\\\ /_/‘ - Despite aircraft safety being a continual focus and speed, and altitude of aircrafts at runway threshold based on aircraft type. If
£ s00 i success of the FAA, we see the rate of other, less We used various n-grams to analyze the text data related to runway incursion all these variables are stable and the glidescope difference is outside of the
fon \—/\/\/ [ pressing events such as incursions on a steady climb in and excursion incidents. By comparing the models' perplexity scores and the accepted 0.14 degrees, then the flight is likely on a stable approach to the
E’ZE [ the past few years. If left unchecked, this will be the next interpretability of the derived topics, the lower perplexity scores and funway
- e issue for the FAA to face. By acting proactively to meaningful topic keywords indicate that the 5-gram model has captured
& ~—Operations ~=-Incursions [ address incursions, excursions, and unstable approaches, i . Runway 24R at Waypoint KOBEE Centered on Mean Difference Runway 25L at Waypoint GIGI Centered on Mean Differences
0 0 underlying themes and patterns more effectively than the other models, 15 : 20 :
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 we can end the prob]em Nnow. o o i ) ] o : :
Year providing valuable insights into the factors contributing to these incidents | i s i
Statistical modelling of runway incursion occurences in the United States ' _f ;
o} 10
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Incident Report Clustering - BERTopic:

With BERT, we identified coherent and distinct topics related to runway
MEthOdOlO gy incursions using the BERTopic model. The optimized model configuration

yielded five primary clusters of topics, which provide valuable insights into the
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factors contributing to runway incursions and excursions Y s 101 S
* unstable- only
fAddition Processing A g IS ustablee ahd 03 + unstable-B and GS
»| -Word lemmatization Intertopic Dist M Intertopic Distance Map "5 -10 =5 5 10 15 L3 o 7 o U T ) y
;Word frequency cutoff) rrertople Dlstance Tap . - o Difference in Compass Bearing (B) 100 "2 Sgiﬁerenijin Co?r.\(:aass Bi.asring (B?.0 " o0
e
Data Cleaning Data Processing - N ¢ © ®
PEOE—— —— - Rem::lﬁ r;J‘rr:rsmamed p&&?l?;?i\cl:\s " Additior;‘ Processing B @ Deviations of bearing and glidescope centered on mean of the differences
(Jan 2000 - Dec 2019) e ookimna sith - Remove English L ~RLgrem ) for runway 24R (left) and 25L(right) at waypoint KOBEE.
only null values stopwords BERT Intertopic & o
»( BERT distance map for . . .
Incident Report Clustering - LDA: incursion (left) and © @ ghere li, eﬁl ox;er\tivhelmlslir(l)uﬁbgr of OCCU.I"I’:'HCGS ttl;il}l(av.e a il(ffiii;
. : : : jon (ri egree fall out of accepted 0.14 degree variation a airport.
- Used a systematic grid search to determine the optimal number of topics, between 2 and 10, for the datasets excursion (right) . °8 " th ther 1 P fren ol fg the pilos t 1 rfl?l the airol
: L . : i ri n clear for i man irplane.
- Incorporated multi-word phrases (“n-grams”) which is supported in the NLTK software library - ?HI;PO. » e Wga et' 5 Of © t}f ca | f ?trll ots fh anua fy. yt \;}a ]ip 1? ©
: o : . is i racti r i i m proficient. i
- Experimented with different numbers of word n-grams, ranging from bigrams to 5-grams § 1S a good practice 1or the p1lots as 1t keeps them proricie ¢ believe

e k akd s b ek b ket b that the standard provided is too rigid for manual piloting

Incident Report Clustering - BERTopic:
- Experimented with multiple combinations of model parameters to optimize topic coherence and distinctiveness
- Fine-tuning parameters in n-grams, UMAP model, vectorizer model, sentence transformer, and the embedding model

— Conclusion Next Steps

Data Cleani - .
Sherlock Data Collection - Droiiollf:uggi\gvith y B;::: tf)"/t:rrrlicgls i N'I;l;erg%r:(n:/%;ey
(First Saturdays of each only null values - Limit to flights with combining flight key Identify Top of Unstable Approach
month in 2022 - Check and drop alphabet in callsign with date Descent events Calculations
LAX airport ONLY) columr\llzlnv:: o - Limit to significance - Merge IFF track L. L. . .
e i 1 1. This is our initial work in using Al to analyze FAA data to 1. Try different clustering, topic modeling methods and large
~— understand the safety issues involved in runway incursions, language model algorithms to obtain new insights about
excursions, and unstable approaches the safety aspects involved in the incidents
Data Processing w
METAR Data Collecti Data Cleani - Truncated the minut : )
(Jan 2025 - De 2022 - Drop columns with "ffom each hour 2. Data being collected by the FAA can reveal useful patterns 2. Automated extraction of structured events and event
LAX airport ONLY only null values - Limit one data point . . .
Aot O e perhour J and elad to important recommendations to increase safety and classification based on the characteristics of incidents
Top of Descent Events Identification: improve flight operations
- Top of Descent Events: Determined by where rate of climb was -250 feet per second, and the 3. Explore different language modeling approaches,
- Landing event: Calculated where ‘alt’ was less than or equal to 128 feet, the elevation of LAX airport 3. There are useful techniques from Al that can be used data-pre-processing methods, and machine learning
effectively to understand incident reports
Unstable Approach: 4 P parameters
- Calculated the ground distance, bearing, and glidescope of all our flights . . .
- Compared the bearing and glidescope of the aircraft trajectory at the waypoints to the optimal 4. We also presented recommendations for improving the 4. Set up larger-scale experiments
- Convert ground distance unit from nautical miles to feet and bearing degrees unit from magnetic north to true north collection of the data to improve future analyses
- Categorized as unstable approach when bearing is 0.5° off from optimal and glidescope is 0.14° off from the optimal




