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ATIP Real-Time Metrics

 Motivation

— Provide data to Flight Operators and ATC to help them to
* Determine a threshold of cost/benefit decision point
» Assess tactical and strategic benefits

e Current Limitations
— Error in predictions are not communicated

— Off-Times and delay savings predictions are dependent on
fluctuations in the input data and scheduling process

— System identifies delay savings for one flight at the time

e Goals

— Provide “self-scoring” real-time metric on predicted times and/or
delay uncertainties

— Provide real-time metrics of predictable benefits
 ldentify benefit pool metrics (delay savings for multiple flights)
 |dentify deterministic mechanism to indicate real-time benefits
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ATP System-wide Benefit Metrics @’

« Delay metrics by
0 Metroplex
o Airport
o0 Fleet

« Total and average delay

e Constrain calculation to only include flights with UTOT
within 60 minutes of current time
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ATIP System-Wide Benefit of Single Reroute

Departures

6 C14 TYGCR A &
6 D38 BLECO AAL2396—
6 B47 BLECO ENY3838—,
S E15 PGLET DAL1617

B16 NELYN ENY3445—

B38 BLECO ASH5968——

YGGR ASH5982——
B27 NELYN ASH5973—

A20 JASPA AAL2
D11 NELYN EN
B46 NELYN
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L15 ) 2
—— AAL1076 TRRCH->THHOR €26 15M 39

——ENY3413 ZERLU->THHOR D& 15M 36

——NKS470 THHOR E32 15M 31

PP

F#AALZSQB TRRCH->THHOR A17 15M 27

——AAL1425 ZERLU->THHOR C37 15M 24
——ENY3793 AKUNA B40
——DAL332 AKUNAEI3
——ENY3747 ZERLU->THHOR B17 15M 21
——AAL1222 AKUNA A19 2
——ENY3449 AKUNAE30 3
——AAL299 TRRCH->THHOR A16 15M 17
——AAL2400 GRABE D30 3

ASHS723 ARDIAB
——ENY3729 TRRCH->THHOR B44 15M 15
——AAL2212 DARTZ C7 1
——ASH5765 AKUNAB29
——AAL2449 THHOR C15 15M 14

—FDY409 TRRCH->THHOR UPS1 15M
——AAL1484 ZERLU->THHOR D17 15M 12
——SKW3249 AKUNA E37A2

——AAL2761 AKUNAC21

——AAL2685 HANUH->THHOR €22 15M 10

ENY3324 AKUNA B42

1123 439 5
—FDY427 HANUH->THHOR UPS1 15M
——AAL2401 THHOR B7 15M 1

—DAL3018 AKUNAE14
——AAL2393 TRRCH->THHOR €10 15M

Metroplex Delay

40

DAL Delay

DFW Delay

Baseline total = 612.8 mean = 11.3 Baseline total = 56.5 mean = 7.1 40 Baseline total = 556.3 mean = 12.1
Reroute total = 556.1 mean = 10.3 Reroute total = 53.0 mean = 6.6 Reroute total = 503.1 mean = 10.9
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ATIP New Metric Fields In The TOS Table

Top routes are indicated for both potential and candidate flights

/@[ = @ 2| 105 Departure - Eigivitity State = Candidate; Coord State = Not Submitted; Eligibility State = Potential X
| Num Top Top Total
Flight ID | Rwy| Dest Route of Flight 0% | eoera | Figntsatus | EToT | Mo | 951 | coordstate |Tos | TopcOR | Dep | oo | PN Delay
— Savings OFF| |
22f19:05  |Scheduled_Out |22/20:02 15M |Candidate Mot Submitted 42 BOSJ3 NORTH | 19:13% +9 -28 =
22f19:05  Scheduled_Out |22/19:18 |Potential |Mot Submittecll |0 MIA1S SOUTH 19:158+16 | -3
22/19:15  |Scheduled_Out |22/19:24 |Potential |Mot Submitte 0 BWIJ3/NORTH, 19:18 §+18 -6
221935 Scheduled_Out |22719:44 |Potential |Mot Submittecll 0 LGAJ3 INORTH 19:32§+27 | -12
22f19:40  |Scheduled_Out |22/19:51 |Potential |Mot Submittecll 0 TPA1S SOUTH 19:36§+38 | -15
22/19:50  Scheduled_Out |22721:18 15M Fix... [Candidate Mot Submitte 1 JAX1S |[SOUTH 20:55 §+20 || -23
22f19:55  |Scheduled_OQut |22/21:28 15M Fix... |[Candidate Mot Submitte 2 FLL1S SOUTH 20:47 §+38 | -45
22f20:00  Scheduled_Out |22/20:09 |Potential |Not Submittecl 0 BWIJ3 NORTH 19:48 j+34 | -21
22f20:00  Scheduled_Out |22/20:10 \Potential |Mot Submittecl |0 MSY1S SOUTH 19:50 g+27 | -20
2220003 Scheduled_Out 22/21:49 15M Fix... Candidate  |MNot Submitted MCO1S/SOUTH 20:59F +46 | -56 v
- Aggregate
PI’ObabIhty Of Top Top Total || Prob Aggr Num Aggr Num Aggr Num gg g :
Delav Savinads RTC Delay ||Del Sav||Fleet |Fleet | Airport | Airport | D10 D10 delay savings
y g Savings OFf| =2 RTC J{Del Sav|Del Sav | Del Sav | Del Sav | Del Sav | Del Sav indi d
at or above are indicate
Ar Sy 53% 302 20 409 | 29 ' 56.5 40 ‘ at the Eleet
the Relative +5 +17 | P I : J
: +10  |+20 Airport and
Trajectory to 122 — D10 level
| | | , , evels
Cost (RTC) +13  [+29
threshold [+17  |+21
|+26  |+27
+16 +35
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ATL2

Results from 2019-12-16
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ATIP System-Wide Benefit of Single Reroute
AAL2565 at 2019-12-16 13:45:42

s Metroplex Delay s DAL Delay »s DFW Delay
Baseline total = 500.3 mean = 12.2 Baseline total = 171.7 mean = 143 Baseline total = 328.6 mean = 11.3
Reroute total = 443.9 mean = 10.8 Reroute total = 156.2 mean = 13.0 Reroute total = 287.7 mean = 9.9
201 20 20
d-é 15 1 ‘E 154 d-é 151
J o J
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0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
Total Delay [Minutes] Total Delay [Minutes] Total Delay [Minutes]
_ |DI0_ DAL __|DFW | AAL2565
Total Savings 56.4 15.5 40.9 27.7
Average Savings 1.4 1.3 1.4
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ATIP System-Wide Benefit of Single Reroute
AAL1454 at 2019-12-16 14:45:16

s Metroplex Delay s DAL Delay »s DFW Delay
Baseline total = 507.6 mean = 4.9 Baseline total = 57.9 mean = 3.6 Baseline total = 449.7 mean = 5.1
Reroute total = 501.4 mean = 4.8 Reroute total = 53.7 mean = 3.4 Reroute total = 447.7 mean = 5.1
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ATIR e

Review of Real-Time Self Scoring for
ETOT Accuracy and Predicted Delay Accuracy
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ATIP ETOT Accuracy @’

e <ATOT - ETOT> measured 30, 25, 20, 15, 10,5, 0
minutes prior to

o Actual Off Block Time (AOBT)
o Actual Take Off Time (ATOT)

« Plot median accuracy and shade between 25" quantile
and 75" quantile

* Provide in table format the 25t, 50t, and 75" quantile
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ATL2

DAL ETOT Accuracy

2/20/2020

ATOT - ETOT [minutes]

15

101

(%))

o

|
ul

_10_

—-15

DAL ETOT Accuracy

=@~ Median Accuracy

30.0 25.0 200 15.0 100 5.0
Lookahead prior to ATOT

75 quantile 10.4 8.8 5.3
5.4 4.6 1.6 -1.2 4.8 4.2
25 gquantile -5.7 -2.5 -2.9 -5.1 -7.7 -1.1
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ATL2

DFW ETOT Accuracy

2/20/2020

ATOT - ETOT [minutes]

15

101

(%))

o

|
ul

_10_

—-15

DFW ETOT Accuracy

=@~ Median Accuracy

30.0 25.0 200 15.0 100 5.0
Lookahead prior to ATOT

75 quantile 11 11.4 7.7 4.
1.1 1 1.2 1.7 1.5 1
25 quantile -7.7 -9.9 -10.7 -7.5 -3.4 -2.6
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ATDP? Delay Accuracy

2/20/2020

<ActualDelay — PredictedDelay> measured 30, 25, 20, 15, 10,
5, 0 minutes prior to

o Actual Off Block Time (AOBT)?
o Actual Take Off Time (ATOT)?

ActualDelay measured as ATOT — (AOBT + UTT)

PredictedDelay measured as
o ETOT — UTOT prior to push
o ETOT — (AOBT + UTT) after push

Plot median accuracy and shade between 25" quantile and
75" quantile

Provide in table format the 25™, 50, and 75t quantile
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AT? DAL Delay Accuracy

DAL Delay Accurac
15 Y Y

101

o, P

_10_

ActualDelay - PredDelay [minutes]
o

=@~ Median Accuracy

—-15

30.0 25.0 200 15.0 100 5.0
Lookahead prior to ATOT

75 quantile 7.6 7.4 5.3
2.1 2.4 -0.5 -1.9 4.8 4.2
25 quantile -2.8 -2.2 -4.5 -5.6 -8.1 -1.1
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ATIP DFW Delay Accuracy

DFW Delay Accurac
15 Yy y

101

ActualDelay - PredDelay [minutes]
o

_10_

=@~ Median Accuracy

—-15

30.0 25.0 200 15.0 100 5.0
Lookahead prior to ATOT

75 quantile 9.6 9.2
0.7 1.1 1.6 1.9 1.5 1.1
25 quantile -9.3 -8.7 -8.3 -7.4 -4.3 2.4
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ATL2

Delay Savings Bounds
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ETOT Accuracy on 2019-12-15

lookahead_60_accuracy lookahead_55_accuracy lookahead_50_accuracy lookahead_45_accuracy lookahead_40_accuracy lookahead_35_accuracy

mean: -0.64 std: 10.56 mean: -0.72 std: 9.98 mean: -0.81 std: 9.55 mean: -0.8 std: 8.92 mean: -0.83 std: 8.57 mean: -0.68 std: 8.18
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140 -
140 140 1 120
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100 - 100 A
100 4 100
100 - 100
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80 - 80
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] 60
60 60 601 o0
| 40 4 40 +
40 40 40 - 40
20+ 20 20 A 20 4 201 20 A
0- 0- 0- 0- 0- 0-
-25 0 25 —25 0 25 -25 0 25 —25 0 25 —25 0 25 -25 0 25
lookahead_30 accuracy lookahead_25_accuracy lookahead_20_accuracy lookahead_15_accuracy lookahead_10_accuracy lookahead_5_accuracy
mean: -0.9 std: 7.72 mean: -1.31 std: 7.2 mean: -1.75 std: 6.8 mean: -1.66 std: 6.54 mean: -0.96 std: 5.77 mean: 0.07 std: 3.21
140 140 250 1
160 1 175 4
120 - 120 - 2504
140 J
150 - 200
100 100 4 120 4 200 -
125
50 | 100 4 150
100 4 150 A
80
60
75 - 100 A
60 100 -
407 50
40
50 4
20 50
20 4 25
0- 0- 0- 0- 0-
0 25 -25 0 25 -25 0 25 -25 0 25 -25 0 25
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Delay Savings Distribution Based on

AT[2 ETOT Accuracy from 2019-12-15
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ATIP New Metric Fields In The TOS Table

Top routes are indicated for both potential and candidate flights

/@[ = @ 2| 105 Departure - Eigivitity State = Candidate; Coord State = Not Submitted; Eligibility State = Potential X
| Num Top Top Total
Flight ID | Rwy| Dest Route of Flight 0% | eoera | Figntsatus | EToT | Mo | 951 | coordstate |Tos | TopcOR | Dep | oo | PN Delay
— Savings OFF| |
22f19:05  |Scheduled_Out |22/20:02 15M |Candidate Mot Submitted 42 BOSJ3 NORTH | 19:13% +9 -28 =
22f19:05  Scheduled_Out |22/19:18 |Potential |Mot Submittecll |0 MIA1S SOUTH 19:158+16 | -3
22/19:15  |Scheduled_Out |22/19:24 |Potential |Mot Submitte 0 BWIJ3/NORTH, 19:18 §+18 -6
221935 Scheduled_Out |22719:44 |Potential |Mot Submittecll 0 LGAJ3 INORTH 19:32§+27 | -12
22f19:40  |Scheduled_Out |22/19:51 |Potential |Mot Submittecll 0 TPA1S SOUTH 19:36§+38 | -15
22/19:50  Scheduled_Out |22721:18 15M Fix... [Candidate Mot Submitte 1 JAX1S |[SOUTH 20:55 §+20 || -23
22f19:55  |Scheduled_OQut |22/21:28 15M Fix... |[Candidate Mot Submitte 2 FLL1S SOUTH 20:47 §+38 | -45
22f20:00  Scheduled_Out |22/20:09 |Potential |Not Submittecl 0 BWIJ3 NORTH 19:48 j+34 | -21
22f20:00  Scheduled_Out |22/20:10 \Potential |Mot Submittecl |0 MSY1S SOUTH 19:50 g+27 | -20
2220003 Scheduled_Out 22/21:49 15M Fix... Candidate  |MNot Submitted MCO1S/SOUTH 20:59F +46 | -56 v
- Aggregate
PI’ObabIhty Of Top Top Total || Prob Aggr Num Aggr Num Aggr Num gg g :
Delav Savinads RTC Delay ||Del Sav||Fleet |Fleet | Airport | Airport | D10 D10 delay savings
y g Savings OFf| =2 RTC J{Del Sav|Del Sav | Del Sav | Del Sav | Del Sav | Del Sav indi d
at or above are indicate
Ar Sy 53% 302 20 409 | 29 ' 56.5 40 ‘ at the Eleet
the Relative +5 +17 | P I : J
: +10  |+20 Airport and
Trajectory to 122 — D10 level
| | | , , evels
Cost (RTC) +13  [+29
threshold [+17  |+21
|+26  |+27
+16 +35
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ATIP Color Alerts Based on Metrics Values

 Users will be able to add color alerts to the new metrics

* The color will be assighed based on a range of values
— Example: for Probability of Delay Savings at or above RTC
— Green for values > 60%
— Yellow for values > 40% and < 59%
— Red for values < 39%

| 5] TOS Departure Color Settings 4
[ Set Row Colors | Set Field Color Alents |
Field Operator Value _Culor_ _ =
Coord State " | = ¥ | [FO Submitted | m H Clear Remove

CoordState v | = ¥ | |ATC Approved | | Not Submitted ¥ | Clear ‘ Remove

[= v [Reroute Filed | |Not Submitted | Clear Remove
- . S

Coord State et

X

.éuom State  v| | = ¥ | [ed, ATC Excluded  Not Submitted ¥ ‘_ ‘ Clear Remove ‘
Eligibility State ¥ | | = v | [Potential | | Potential ~| H ciear || Remove Top Top Total | Prob  Aggr AAL Aggr AAL
- I RTC Delay Del Sav |Fleet Del| Mainline
Eligibility State ¥ | | = v | |[Candidate || Potential | ‘ Remove Savings OFF > RTC Sav Del Sav
. I | = - 0 - -
Eligibility State ¥ | | = v| [Expired  |{Potential v | Remove +> 11 250 0.2 UL
- +5 -17 51% -35.1 -24.2
Prob Del Sav=RTC¥ | | > | lso || Relative ~ | Remove +10 -20 - -39.3 -26.4
:Prob Del SaszTCV‘ BETWEEN ~ | [40 I59 | | Relative | “ Clear . Remove | |:> 1?3 :;g
Prob Del SavzRTC ¥ | | < "_| Ex] ;_Relaﬂ"’e '| ‘ ‘ Clear Remove +17 -21
\ £l +26 | =27

Add Fieldsl + 16 _35
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