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▪ Me: I’ll be quick (promise)

▪ The Introduction: What is a NOTAM?

▪ The Problem: What is the difficulty?

▪ The Approach: What methods did we use?

▪ The Results: What can we conclude?
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Topics we’ll touch on



Me!
Very short summary
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The Introduction
What is a NOTAM



6

The Introduction
What if?

Fireworks

Military area

New structure near airport

Closed airport/runway

Unavailability of

services/systems
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The Introduction
What if?

Fireworks

Military area

New structure near airport

Closed airport/runway

Unavailability of

services/systems

Notice to airmen is

issued

NOTAM

Need to inform pilots



9

The Introduction
Format of a NOTAM

A1884/17 NOTAMR A1302/17 Q)DRRR/QMRAP/IV/NBO/A/000/999/2015N00059E005 A)GATS B)1712231134 C)1803241200EST D)MON WED  FRI 0800-1200 
E)NO LANDING AND TAKING OFF IN TESSALIT A/D DUE TO RWY CLOSED FOR UNAUTHORIZED FLIGHTS. AUTHORIZATION MUST BE OBTAINED FROM MALIAN 
AIR FORCE. OPERATIONS COORDINATION CENTRE E-MAIL: PLANIF.CCOA1(AT)GMAIL.COM PHONE:(00223)20221631 TESSALIT UNPAVED RWY 05R/23L IS 
CLOSED DUE TO MAINTENANCE WORKS  EVERY MONDAY,WEDNESDAY AND FRIDAY FROM 0800Z TO 1200Z. TESSALIT RWYS 05L/23R AND 15/33 REMAIN 
OPENED FOR ALL AUTHORIZED TRAFFIC. FOR EMERGENCY FLIGHTS ON RWY 05R/23L DURING MAINTENANCE, AIR OPERATORS MUST CORDINATE WITH
MINUSMA TESSALIT TELEPHONE : (+223)95999596 AND MINUSMA AVIATION E-MAIL: MINUSMA-AIROPERATIONSCENTRE(AT) UN.ORG TELEPHONE : 
(+223)94951019/94951018 GND TO FL160 

H7501/18 NOTAMN Q)EGPX/QWGLW/IV/M/W/100/195/5716N00443W124 A)EGPX B)1810050700 C)1810051742 E)GLD FLY WO SSR TRANSPONDER 
WI AREA 553000N 0063000W - 563000N 0063000W - 571500N 0050000W - 590000N 0050000W - 590000N 0024500W - 573000N 0013000W -
570000N 0013000W - 560700N 0023000W - 560703N 0040000W - 561400N 0040926W - 555330N 0050000W - 553000N 0050000W - 553000N 
0063000W REF AIP ENR 1.1 F)FL100 G)FL195 

A0701/18 NOTAMN Q)PHZH/QMRLC/IV/NBO/A/000/999/1943N15503W005 A)PHTO B)1808311700 C)1809010300 E)RWY 08/26 W 2800FT CLSD. 
DECLARED DIST: RWY 08 TORA 7000FT TODA 7000FT ASDA 7000FT LDA 7000FT. RWY 26 TORA 7000FT TODA 7000FT ASDA 7000FT LDA 7000FT.
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The Introduction
Format of a NOTAM – Structured & Unstructured Data

A0701/18 NOTAMN 
Q)PHZH/QMRLC/IV/NBO/A/000/999/1943N15503W005 A)PHTO 
B)1808311700 C)1809010300 E)RWY 08/26 W 2800FT CLSD. 
DECLARED DIST: RWY 08 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT. RWY 26 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT.

Tags (Q, A, B, C, D, E, F, G) identifying structured data (green), and free-text (blue)



The Problem
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The Problem
What (else) is wrong?

X  ~3000 / day

(~1M/year)

A0701/18 NOTAMN 
Q)PHZH/QMRLC/IV/NBO/A/000/999/1943N15503W005 A)PHTO 
B)1808311700 C)1809010300 E)RWY 08/26 W 2800FT CLSD. 
DECLARED DIST: RWY 08 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT. RWY 26 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT.
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The Introduction
How does it work within SWISS?
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The Introduction
What are we looking at?

Important

Not Important
NOTAM Officer

(First line of defense)

Pilot’s Flight

Briefing

Suppressed
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The Problem
Quantity overview
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The Introduction
What are we looking at?

Important

Not Important
NOTAM Officer

(First line of defense)

Pilot’s Flight

Briefing

Can we help on this step?

Suppressed



The Approach
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The Approach
Easy part

A0701/18 NOTAMN 
Q)PHZH/QMRLC/IV/NBO/A/000/999/1943N15503W005 A)PHTO 
B)1808311700 C)1809010300 E)RWY 08/26 W 2800FT CLSD. 
DECLARED DIST: RWY 08 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT. RWY 26 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT.
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The Approach
Easy part

A0701/18 NOTAMN 
Q)PHZH/QMRLC/IV/NBO/A/000/999/1943N15503W005 A)PHTO 
B)1808311700 C)1809010300 E)RWY 08/26 W 2800FT CLSD. 
DECLARED DIST: RWY 08 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT. RWY 26 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT.

Geospatial

coordinates

Region

Valid date

range

Flight 

Levels (height)

Radius

Message subject

Subject condition
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The Approach
Easy part

A0701/18 NOTAMN 
Q)PHZH/QMRLC/IV/NBO/A/000/999/1943N15503W005 A)PHTO 
B)1808311700 C)1809010300 E)RWY 08/26 W 2800FT CLSD. 
DECLARED DIST: RWY 08 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT. RWY 26 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT.

Free features!

Geospatial

coordinates

Region

Valid date

range

Flight 

Levels (height)

Radius

Message subject

Subject condition
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The Approach
Fun part

A0701/18 NOTAMN 
Q)PHZH/QMRLC/IV/NBO/A/000/999/1943N15503W005 A)PHTO 
B)1808311700 C)1809010300 E)RWY 08/26 W 2800FT CLSD. 
DECLARED DIST: RWY 08 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT. RWY 26 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT.

Coordinates

/ Flight Levels

(again ?)

Too much

/ Too little
Contractions

(sometimes !)
Whatever someone

decided to write
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The Approach
Fun part

A0701/18 NOTAMN 
Q)PHZH/QMRLC/IV/NBO/A/000/999/1943N15503W005 A)PHTO 
B)1808311700 C)1809010300 E)RWY 08/26 W 2800FT CLSD. 
DECLARED DIST: RWY 08 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT. RWY 26 TORA 7000FT TODA 7000FT ASDA 7000FT 
LDA 7000FT.

Coordinates

/ Flight Levels

(again ?)

Too much

/ Too little
Contractions

(sometimes !)
Whatever someone

decided to write

Not ready to use

information!
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The Approach
Processing free text

E)RWY 08/26 W 2800FT CLSD. DECLARED DIST: RWY 08 TORA 
7000FT TODA 7000FT ASDA 7000FT LDA 7000FT. RWY 26 TORA 
7000FT TODA 7000FT ASDA 7000FT LDA 7000FT.

CLSD CLOSED

RWY RUNWAY

INOP INOPERATIONAL

UNVL UNAVAILABLE
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The Approach
Processing free text

…

Mapped contractions to full words



25

The Approach
Processing free text

E)RWY 08/26 W 2800FT CLSD. DECLARED DIST: RWY 08 TORA 
7000FT TODA 7000FT ASDA 7000FT LDA 7000FT. RWY 26 TORA 
7000FT TODA 7000FT ASDA 7000FT LDA 7000FT.

7000FT <height>

5000FT

RWY 08 <runway>

RWY 26
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The Approach
Processing free text

Special numbers mapped with regular expressions
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The Approach
Processing free text

…

Listed stop words
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The Approach
Processing free text

gsub {base}
Mappings

Original Text

New text
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The Approach
Extracting features from free-text

{ngram} + TF-IDF

What are the features? What are the values of the features?
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The Approach
{ngram} + TF-IDF

{ngram}

1-gram

A3936/17 NOTAMR A0537/16 Q)ENOR/QNXAW/V/B/A/000/999/6829N01641E005 
A)ENEV B)1710301454 C)PERM E)VDF 120.100 MHZ WITHDRAWN REF AIP NORWAY 
AD 2 ENEV 4-3, 4-7, 4-11, 4-13 AND 4-15, SID AND STAR CHARTS DATED 29 MAY 
2014, AD 2 ENEV 5-7, 5-9 AND 5-10, INSTRUMENT APPROACH CHARTS DATED 30 
MAR 2017.
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The Approach
{ngram} + TF-IDF

{ngram}

1-gram

A3936/17 NOTAMR A0537/16 Q)ENOR/QNXAW/V/B/A/000/999/6829N01641E005 
A)ENEV B)1710301454 C)PERM E)VDF 120.100 MHZ WITHDRAWN REF AIP NORWAY 
AD 2 ENEV 4-3, 4-7, 4-11, 4-13 AND 4-15, SID AND STAR CHARTS DATED 29 MAY 
2014, AD 2 ENEV 5-7, 5-9 AND 5-10, INSTRUMENT APPROACH CHARTS DATED 30 
MAR 2017.
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The Approach
{ngram} + TF-IDF

{ngram}

1-gram

A3936/17 NOTAMR A0537/16 Q)ENOR/QNXAW/V/B/A/000/999/6829N01641E005 
A)ENEV B)1710301454 C)PERM E)VDF 120.100 MHZ WITHDRAWN REF AIP NORWAY 
AD 2 ENEV 4-3, 4-7, 4-11, 4-13 AND 4-15, SID AND STAR CHARTS DATED 29 MAY 
2014, AD 2 ENEV 5-7, 5-9 AND 5-10, INSTRUMENT APPROACH CHARTS DATED 30 
MAR 2017.
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The Approach
{ngram} + TF-IDF

{ngram}

2-gram

A3936/17 NOTAMR A0537/16 Q)ENOR/QNXAW/V/B/A/000/999/6829N01641E005 
A)ENEV B)1710301454 C)PERM E)VDF 120.100 MHZ WITHDRAWN REF AIP NORWAY 
AD 2 ENEV 4-3, 4-7, 4-11, 4-13 AND 4-15, SID AND STAR CHARTS DATED 29 MAY 
2014, AD 2 ENEV 5-7, 5-9 AND 5-10, INSTRUMENT APPROACH CHARTS DATED 30 
MAR 2017.
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The Approach
{ngram} + TF-IDF

{ngram}

2-gram

A3936/17 NOTAMR A0537/16 Q)ENOR/QNXAW/V/B/A/000/999/6829N01641E005 
A)ENEV B)1710301454 C)PERM E)VDF 120.100 MHZ WITHDRAWN REF AIP NORWAY 
AD 2 ENEV 4-3, 4-7, 4-11, 4-13 AND 4-15, SID AND STAR CHARTS DATED 29 MAY 
2014, AD 2 ENEV 5-7, 5-9 AND 5-10, INSTRUMENT APPROACH CHARTS DATED 30 
MAR 2017.
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The Approach
{ngram} + TF-IDF

{ngram}

3-gram

A3936/17 NOTAMR A0537/16 Q)ENOR/QNXAW/V/B/A/000/999/6829N01641E005 
A)ENEV B)1710301454 C)PERM E)VDF 120.100 MHZ WITHDRAWN REF AIP NORWAY 
AD 2 ENEV 4-3, 4-7, 4-11, 4-13 AND 4-15, SID AND STAR CHARTS DATED 29 MAY 
2014, AD 2 ENEV 5-7, 5-9 AND 5-10, INSTRUMENT APPROACH CHARTS DATED 30 
MAR 2017.



36

The Approach
{ngram} + TF-IDF

𝑓𝑡,𝑑 =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑐𝑐𝑢𝑟𝑒𝑛𝑐𝑒𝑠 𝑖𝑛 𝑚𝑒𝑠𝑠𝑎𝑔𝑒

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑖𝑛 𝑚𝑒𝑠𝑠𝑎𝑔𝑒
: Term Frequency

𝑖𝑑𝑓𝑡 = log(
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑒𝑠𝑠𝑎𝑔𝑒𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑒𝑠𝑠𝑎𝑔𝑒𝑠 𝑤ℎ𝑒𝑟𝑒 𝑡𝑒𝑟𝑚 𝑎𝑝𝑝𝑒𝑎𝑟𝑠
) : Inverse Document Frequency

𝑤𝑡,𝑑 = 𝑓𝑡,𝑑 ∗ 𝑖𝑑𝑓𝑡 : Overall Importance
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The Approach
Feature Engineering – Expert Intuition

What information can we include that is accounted for by experts?
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The Approach
Feature Engineering – Expert Intuition

What information can we include that is accounted for by experts?

▪ How close is the NOTAM center to an airport we operate?

Feature: closestDestAirportDistance

▪ How close is the NOTAM center to an alternate airport?
Feature: closestAltAirportDistance

▪ How long is the free text portion of the NOTAM?

Feature: freeTextSize
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The Approach
Feature Collection
Feature matrix:

- 16 features from structured section

- 3 engineered features

- 200 ngram features

Label from historical data of messages that were/ weren‘t suppressed (0/1)

…
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The Approach
Model Training

Model training: 

~ 10min training time (laptop)

{xgboost}



The Results
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The Results
Model – Feature Importance
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The Results
Model – Feature Importance
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The Results
Model – Feature Importance on one item
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The Results
Model – Prediction

Prediction on Test Dataset: {stats}
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The Results
Model – Accuracy
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The Results
Model – Confusion Matrix

How good is this really?
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The Results
Model – Confusion Matrix
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The Results
Model – Confusion Matrix

Potentially not important

information being shown
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The Results
Model – Confusion Matrix

Potentially important

information being hidden

Potentially not important

information being shown
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The Results
Model – Deeper Analysis
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The Results
Model – Deeper Analysis

What to discuss with demo:

- How probabilities are distributed

- How, dividing by bins of probabilities, we can achieve greater accuracies

- How, choosing the bins of greater accuracy,

we can reduce rather than eliminate the workload ( 3 piles suggestion)
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The Results
Model – Demo

What to discuss with demo:

- How accuracy within clusters differs (pure clusters – candidates for

automization)

- Point out how types of clusters may be characteristic of certain

geographical areas

- Point out how the clustering can bring insight to how people group

messages instinctively ( bring the user’s learning to the paper)
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The Results
Model – Deeper Analysis
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The Results
Model – Deeper Analysis
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The Results
Model – Deeper Analysis
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The Summary

▪ Current state: the challenge of how to implement

▪ Within this context full automation is not advisable

▪ However, supervised and unsupervised ML can both provide valuable

insights as well as assistance in decision making



Questions?


