EA

Seattle-Tacoma
International
Airport




B S e R Constrained Footprint

/A PR . Physically limited

] I\ A B N WA L € N . Flanked by
O M Wy obstructions.

/J‘
/ I

—_

:\ PR RS oW . Getting smarter with
R = limited resources

International
Airport



Resource Manag

ement - Planning
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Resource Management — Day Of

Seattle-Tacoma

International
Airport

s d 07/21/2022 07/21/2022 07/21/2022 07/21/2022 07/21/2022 07/]
h h h h h h
tan B0 45 09:00 15 30 45 10:00 15 30 45 11:00 15 30 45 12:00 15 30 45 13:00 15 30 45 14:
! h . h ! . M h ! . . h ! . . ] ! . M h ! .
N4G4AS N320AS5 NB4E6WA
N-1 i AS 176/ 179 73] } AS 243 /9590 73] } ! AS 525/ 1478 320 }
INU a3 | oAK P27 0Ys1C 68 GEG W15 LAX 106 SAN Po0
| NS26AS N934AK
N-2 <\5 AS 164/ 143 73H } AS 25 / 1465 7M9 }
3NsIC [ 122 ANC P25 02B0S 147 FAL P=5
| nazsas [A] N NZ7TAK [A]
N-3 AS 923 /420 73] (j AS 168/ 34 733 b
586 ATLIZ 22%eNa 118 ORD P20
NB49VA A N919AK [A]
N-4 g‘ AS 205 / 208 320 } Vd AS 701/ 642 7M3 b
ENLax [BEE Lax s “ENEWR 109 DEN F=5
| NB42VA N264AK
N-5 b AS 527 /901 320 ’ 4 AS 136 / 136 73] }
EME P20 FEYsNA 101 BUR P20 259IFK 77 IFK PRE
| NE35VA NB52VA
N-8 > AS 1817 1432 320 } 4 AS 1325 / 810 320 }
PHL 52 osqsmE 91 Las R0 1E945NA 62 SNa P20
N2S1BT N267AK
N-7 < AS 683 / 1441 7M9 } ‘ AS 119/ 712 721 }
4McI [ 114 8Os P=5 114sF0 59 sTL O
| N288AK N214AK NO21AK
N-8 < AS 473/ 648 73] » AS 358 / 158 731 } ! A5 570/ 601 7M3
18]sT 66 Tus P20 279FAL 53 DAL P20 209sAN 155
S5OAS NE3EVA
N-9 { AS 821/ 1472 73H } AS 503 / 1198 320
4\BzN | 80 ORDPUS  CENLAX 327
F932AK N440AS NIOZ22VA
N-10 [2/167m3 > AS 256 /992 73] » 4 AS 11436 32B }
59 MCo A2 1EN[ATL 62 CcMH P20 2EqDCA 82 Lax U0
N309AS
N-11 AS 1133 / 63 73] »
Z2YsAN 107 SIT P20 ZEYATL
NZQUAK [A] NO35AK [A] N925WVA
N-12 < AS 247 / 1380 73] AS 1331/ 1496 7M9 1 AS 615 /2 32B }
ANGEG 37 SAN PLODTpHL 75 MsY P15 254 0ONT 91 DCA PS5
N459A5 | NZ2B2AK NB0SAS
N-13 AS 287 /905 73] k AS 1458 / 716 73) b 4 AS 529 / 1350 736 }
73 [ RDU seNEIT 54 DFW P50 034PDX 62 SFO PO
NBS4VA | NIZ0AK
N-14 AS 1499 / 928 320 } AS 1120/ 521 7M3 }
72 [PHx W= PIT 36 sLc P=0
i




Project Goal.
Surface Area Management System (SAMS)

e

‘ Reduce Emissions
‘ Improve Efficiency

@ Enhance Safety

@ Proactive &
Collaborative
Decisions
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Turn Event Monitoring
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Turn Event Monitoring

GEMNERAL

Ground power connected

Aircraft stationary

Adrcraft on stand

EVENT COMNF TIMESTAMP

Sround

VIDED

PC Air Hose inflated
SERVICE

Aft port catering on stand

Afft port catering connected

Fueler connected

Ground power connected

Bridge connected
PASSENGERS

Bridge on parking
T

Aft starboard belt connected

M Seattle-Tacoma
\ International
&7\ Airport
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Stand Clear Al Tracking

i

= Ultilizing Assaia’s Apron Al from Ports Surface Area Management
System (SAMS) to track if a stand has equipment parked on the
tarmac prior to a flights arrival.

= Being tested on S-10, S-12, S-15, & S-16.

» In the process of capturing more data to produce a month-long
system test report.

= Assaia’s Initial tests prior to trial showcased 158 correct detections
out of 160 test cases.

= |ntend to use Misdetections and Time errors as main KPI's when
testing Assaia’s Al neural network.

= Misdetections = events that were not detected by the Assaia system.

= Time Errors = Inaccuracies of reported timestamps compared to when event
actually occurred.

Seattle-Tacoma
International
Airport




Non-Cooperative Vehicle Tracking

Aircraft

Bus

Cobus

Van

Fueling

Lift Truck
Deicing Truck
Other Big Vehicle
Fire Truck
Ambulance
Car

Water Truck
Tractor

Belt Loader
High Loader
Pushback Tug
Other Small Vehicle
Police

uULD

Luggage Cart
Empty Dolly
SMR

e Vehicle Tracking via
Port cameras.

e Removes need for
transponder.

e Increases ramp
safety.




Predictive Off Block Time (POBT

‘ steinberg w@portseattle.org v e

;" Map c9 £\ & 7 ASA5B7 « ASA370 Today 18:48 - In progress v 2l EXPORT

TurnarounD IN ProGRESS: [IBCIO000000 25%  @1h 43m remaining

21:16
ASA376

19:32:25(-4S)

Aircraft stationary

GENERAL [19:52:2¢]

Aircraft on stand

Chocks on

PC Air Hose inflated
SERVICE

Aft catering on stand
I

Aft port catering on stand
O |
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POBT Impact on Resource Management

Airline Estimated Times

09:00

15

10:00

N-1

10

15 30
' ' 380
10 15

Flight Number SEA 123
Stand N-1
SIBT 09:00
AIBT 09:10
Flight Link SEA 456
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30 45

380

60
Flight Number SEA 456
Stand N-1
SOBT 10:00
EOBT 10:10
Flight Link SEA 456

Flight Number SEA 789
Stand N-1
SIBT 10:15
EIBT 10:15
Flight Link SEA 456




POBT Impact on Resource Management

Predicted Off Block Times

09:00 15 30 45 10:00 15 30

380 380

N -1 10 60 157 oq
Flight Number SEA 789 Flight Number SEA 456 Flight Number SEA 123
Stand N-1 Stand N-1 Stand N-1
SIBT 09:00 SOBT 10:00 SIBT 10:15
AIBT 09:10 EOBT 10:10 EIBT 10:15
POBT 10:20

Flight Link SEA 456 Flight Link SEA 456 Flight Link SEA 456
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POBT vs EOBT Analysis

POBT vs EOBT -~

Evaluation
« EOBT predicts ~2 min earlier
departure at AOBT
00:04:00 - name
« POBT predicts ~4 min later L% ~— EOBT Ermor
departure at AOBT = POBT Error
* At 40 minutes to departure POBT 00:00:00 -
has zero error.
-00:04:00 -
:II?.II'IIZI 00 01:00:00 02 -JIEI.JL'I -:IE.EIIII- 00

Lead Time




Surface Area Management System
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Selection Details | Ascaia Dashboard
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POBT Impact on Gate Holds

10:00 10:12 10:20 10:22

— Allow aircraft to begin taxiing prior S S s Gt ostutss s
to gate open based on POBT and I
estimated taxi in time | \ 1

. Call Sign: SEA123 »‘
— Reduces Gate Holds by 9 minutes il ca (e ¥
(avg taxi in time) \é “
| J
. .y | |
— Potential for additional turns \ SR ,
L Hold Time l ]
— $5 million in savings for 2021 Call Sign: SEA456 . T

Current Gate: N1 ) Gate Rest Time




Gate Holds Analytics

Gate Hold Summary — July 2022 Gate Holds 2022-07-01 to 2022-07-31
me- Lol o b T

« 2,652 holds out of 19,009 arrivals o [ D O S
159 Holds over 30 mins “H S N N I D
« 14% of aircraft holding g o : ° oo TN
« Average Duration: 12 minutes jz:: | A : N
« Total Duration: 31,942.3 minutes S’sﬁ . ] . : o : .
. Estimated Total Hold Cost: $77,745.59 (A4A - . N

Estimates) oRD- e : oo -
- Estimated Total Hold Emissions: 1,151,035 kg - | — . i - . o

CO2 (A4A Estimates) ’ i Landing Hour B

« Gate Hold Index: 1.49 (Goal is 1, 10% YOY
Reduction)




Gate Hold Operational Improvements

Automation Impact
160 Applying savings to 2021
140
e 14.7% gate hold reduction
o 677 total hours in 2021

Y
b
[

—
o
o

2o
L]

e $975,249 in airline savings
o 1,462,867 kg CO,

o
o

£
=

Average Excess Hold Time (Sec)

PJ
Lo

Pre Automation Automated Workflow

=



Thank You!
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