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Infrastructure Roadmap Overview 

Capital Investment Plan (CIP) 

What are the Infrastructure Roadmaps? 
• The FAA Infrastructure Roadmaps show the progression of system deployments, investments, and key decision points for major NAS acquisitions. They 

depict the acquisition strategy to evolve the NAS from the As-Is to the To-Be environment. 

• The Infrastructure Roadmaps show all Capital Investment Plan (CIP) investment projects and systems identified in the NSIP that will deliver the necessary 

functionality to enable OIs and BTIs. 

Guidelines for Understanding the Roadmaps 
• The Infrastructure Roadmaps are organized by Domain (Automation, Communication, etc.) and depict projects, systems, services, decision points, and 

support activities. 

• The timeline is in calendar years and shows a 17-year outlook. 

• The roadmaps have swim lanes for Infrastructure (white), Support Activities (green), and Platform/Compute (purple). 

• The DP diamonds represent the quarter in which a decision will occur. 

• The Support Activity bars represent the dates that work is being performed on the activity. 

• The Project bars represent the dates that CIP funding is allocated to a project. 

• The System and Service bars represent the dates that a system or service is operational, with red lines indicating sustainment, drawdown, or convergence 

Infrastructure Roadmap Legend 
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Human Systems Integration 

The Human Systems Integration (HSI) Roadmap provides an Executive View (EV) of investments in human factors activities and their direct 

contribution to technology concepts, developments, evaluations, and evolution of National Airspace System (NAS) infrastructure. The HSI 

Roadmap shows the progression of human factors research and engineering activities alongside NAS infrastructure to document human 

factors product transition points. The HSI Roadmap drives the execution of critical path activities by providing timely human factors inputs to 

NAS infrastructure investments and related programs. 

For more information, please contact the Office of NextGen, Human Factors Division. 
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Human Systems Integration Roadmap (1 of 4) 

S
u

p
p

o
rt

 A
c
ti

v
it

ie
s 

H
u

m
a
n

-S
y
st

e
m

 S
a
fe

ty
 /

 H
u

m
a
n

 F
a
c
to

rs
 R

is
k

 A
ss

e
ss

m
e
n

ts
 

Project G01M.02-05: Enterprise Human Factor Dev elopment starts on 2023 quarter and ends on 2030 quarter   
Enterprise Human Factors Dev elopment

Enterprise Human Factors Development 

Support Activ ity 1142: Flight Deck I nformation M anagement Baseline - Quantity and Type of I nformation Av ailable to 
Air Carrier Pilots (v isual, aural, tactile) starts on 2021 quarter 3 and ends on 2024 quarter 4 and has Activ e status 

Flight Deck Information Management Baseline - Quantity and Type of Information Available to Air Carrier Pilots (visual, aural, tactile) 

Human Factors SMS Support for Acquisition Programs 

H
u

m
a
n

 E
rr

o
r 

a
n

d
 C

o
m

p
le

x 
S
y
st

e
m

s 
R

e
se

a
rc

h
 

System 1343: Hazard I dentification, Risk M anagement and Track ing (Tool) (HIRM T) has a I n-S erv ice sta te 
HIRMT 

HIRMT 

Support Activ ity 881: Human Factors S M S S upport for Acquisition Programs starts on 2015 quarter 1 and ends on 2024 
quarter 4 and has Activ e status 

System 1300: Synthetic Vision Guidance S y stem (S VGS ) has a I n-S erv ice state 
SVGS 

SVGS 

System 922: Enhanced Flight Vision S y stem (EFVS ) has a I n-S erv ice state 
EFVS 

EFVS 

System 928: Heads-Up Display (HUD) has a I n-S erv ice state 
HUD 

HUD 

Support Activity 1366: Not found and has Not found status 
Human Factors Safety Guidance 

Human Factors Safety Guidance 

Decision Point 1482 is scheduled for 2029 quarter 4, has 
an active status,1482 

1482 
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System 1337: Hazard Enterprise Assessment Tool (HEAT) has a I n-S erv ice state 
HEAT 

HEAT 

Support Activ ity 291: Safety Analy ses to S upport AM S starts on 2014 quarter 4 and ends on 2032 quarter 4 and has Activ e sta tus 
Safety Analyses to Support AM S (S afety Assessments))

Safety Analyses to Support AMS (Safety Assessments)) 
Support Activ ity 855: Air Traffic Organization S afety Risk M anag ement   S afety Assura nce sta rts on 2014 qua rter 4 a nd ends on 2032 qua rter 4 a nd ha s A ctiv e s ta tus 
Air Traffic Organization Safety Risk M anagement/Safety Assurance 

Air Traffic Organization Safety Risk Management/Safety Assurance 

Support Activ ity 1034: Hazard Enterprise Assessment Tool (HEAT) S afety Data starts on 2017 quarter 1 and ends on 2032 qua rter 4 a nd ha s A ctiv e sta tus 
Hazard Enterprise Architecture Traceability (HEAT) S afety Data 

Hazard Enterprise Architecture Traceability (HEAT) Safety Data 

Support Activ ity 1069: I ntegrated Sy stem S afety Assessment (I S S A) starts on 2014 quarter 4 and ends on 2032 qua rter 4 a nd ha s A ctiv e sta tus 
Integrated System Safety Assessment (I S S A)

Integrated System Safety Assessment (ISSA) 

Support Activ ity 848: Safety M anagement S y stem (S M S ) Executiv e Council / F AA S afety Collabora tion Tea m (S CT) / S a fety Da ta A na ly s is T ea m (S DA T) starts on 2014 quarter 1 and ends on 2032 quarter 4 and has Active status 
Safety Management System (S M S ) Executiv e Council/FAA S afety Collaboration Team (S CT)/Sa fety Community of I nterest (S CO I ) 

Safety Management System (SMS) Executive Council/FAA Safety Collaboration Team (SCT)/Safety Community of Interest (SCOI) 
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Human Systems Integration Roadmap (2 of 4) 
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System 821: Time Based Flow M anagement (TBFM ) has a I n-S erv ice state 
TBFM 

TBFM 

Support Activ ity 1211: Flight Deck Task M anagement I ssues and M itigations Baseline – Next Generation A ircra ft S y stems, Equipment, a nd O pera tions s ta rts on 2023 qua rter 1 a nd ends on 2025 qua rter 4 and has Active status 

Flight Deck Task Management Issues and Mitigations Baseline – Next Generation Aircraft Systems, Equipment, and Operations 

Support Activ ity 1212: ATC Ev aluation Criteria for Cognitive Work load and O perational Acceptability of Trajectory 
Option Sets (TOS) in En Route and Terminal starts on 2022 quarter 1 and ends on 2024 quarter 1 and has Activ e status 

Traffic Manager Training Model 
Support Activ ity 1348: Traffic manager training model starts on 2024 quarter 3 and ends on 2026 quarter 4 and has Planned status 

NAS Mental Model of Controllers/Traffic Managers 
Support Activ ity 1345: NAS mental model of controllers/traffic managers starts on 2024 quarter 3 and ends on 2026 quarter 4 and has Planned status 

ATC Evaluation Criteria for Cognitive Workload and Operational Acceptability of Trajectory Option Sets (TOS) in En Route and Terminal 

System 82: Traffic Flow M anagement S y stem (TFM S ) has a I n-S erv ice state 
TFMS 

TFMS 

Project G02A.01-08: Time Based Flow Management (TBFM) Enhancement 2 starts on 2029 quarter 1and ends on 2030 quarter 4 
TBFM Enhancement 2 

TBFM Enhancement 2 

Project G05A.01-01: Strategic Flow M anagement Application starts on 2023 quarter and ends on 2030 quarter   
Strategic Flow Management Application

Strategic Flow Management Application 

Project G05A.01-02: Strategic Flow M anagement Engineering Enhancement (S F M EE) starts on 2023 quarter and ends on 2030 qua rter 
Project G05A.01-02: Strategic Flow M anagement Engineering Enhancement (S F M EE) starts on 2023 quarter 1and ends on 2030 qua rter 4 
Strategic Flow Management Engineering Enhancement 

Strategic Flow Management Engineering Enhancement 
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Roadmap Symbol 25: Required Nav igation Performance 
RNP 

RNP 
Roadmap Symbol 22: Area Nav igation 
RNAV 

RNAV 

System 874: Flight M anagement S y stem (F M S ) has a I n-S erv ice state 
FMS 

FMS 

Support Activ ity 1072: Human Factors Recommendations to Address the F light Deck I mpact(s) of Procedure-Based 
Concepts starts on 2019 quarter 4 and ends on 2025 quarter 4 and has Activ e status 

Support Activ ity 1347: Simultaneous Approaches in non-VNAV Aircraft - O perational Pilot Work load Assessment starts on 2024 qua rter 1 a nd ends on 2026 qua rter 4 a nd ha s Pla nned sta tus 

Project G06N.01-02: Closely Spaced Parallel Runway Operations starts on 2023 quarter 1and ends on 2027 quarter 4 
Closely Spaced Parallel Runway Operations

Closely Spaced Parallel Runway Operations 

Human Factors Recommendations to Address the Flight Deck Impact(s) of Procedure-Based Concepts 

Simultaneous Approaches in Non-VNAV Aircraft - 

Operational Pilot Workload Assessment 

Roadmap Symbol 385: FMDS Enhancement 1FMDS Enhancement 1 

FMDS Enhancement 1 

System 1373: Flow Management Data   Services (FMDS) has a Planned state 
FMDS 

FMDS 

Decision Point 1287 is scheduled for 2029 quarter 1, has 
an active status, and has a planning flagFID 
1287 

FID 

1287 

Project G02A.01-10: Time Based Flow Management (TBFM) Sustainment 2 starts on 2025 quarter 4and ends on 2031 quarter 4 

Decision Point 1007 is scheduled for 2031 quarter 1, 
has an active status, and does not have a planning flagFID 
1007 

FID

1007 
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Human Systems Integration Roadmap (3 of 4) 
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Project G01M.02-05: Enterprise Human Factor Dev elopment starts on 2023 quarter and ends on 2030 quarter   
Enterprise Human Factors Dev elopment

Enterprise Human Factors Development 
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Support Activ ity 875: FAA Human F actors Acquisition Work ing   Group (HF AWG) starts on 2015 quarter 1 and ends on 2025 quarter 4 and has A ctiv e sta tus 
FAA Human Factors 
Acquisition Working Group(HFAWG) 

FAA Human Factors 

Acquisition Working Group 

(HFAWG) 
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System 600: En Route Automation M odernization (ERAM) has a I n-S erv ice state 
ERAM 

ERAM 

Human Readiness Levels (HRL) – Initial Adaptation of Design Evaluation Criteria to Support NAS System Development and Acquisitions 
Support Activ ity 1215: Human Readiness Lev els (HRL) – I nitial Adaptation of Design Ev aluation Criteria to S upport NAS S y stem Dev elopment a nd A cquisitions sta rts on 2022 qua rter 1 a nd ends on 2025 qua rter 4 a nd ha s A ctiv e s ta tus 

Support Activ ity 881: Human Factors S M S S upport for Acquisition Programs starts on 2015 quarter 1 and ends on 
2024 quarter 4 and has Activ e status 

Human Factors SMS Support for Acquisition Programs 
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Decision Point 1389 is scheduled for 2025 quarter 4, 
has an active status, and does not have a planning flag1389 

1389 

System 61: Standard Terminal Automation Replacement S y stem (S TARS ) has a I n-S erv ice state 
STARS 

STARS 

Physiological Response to Stress: Data to Inform System Design and Operational Evaluation Criteria 
Support Activ ity 1346: Physiological Response to S tress: Data to I nform S y stem Design and O perational Ev a lua tion Criteria sta rts on 2024 qua rter 1 a nd ends on 2026 qua rter 4 a nd ha s Pla nned s ta tus 

System 821: Time Based Flow M anagement (TBFM ) has a I n-S erv ice state 
TBFM 

TBFM 

Project G01M.02-05: Enterprise Human Factor Dev elopment starts on 2023 quarter and ends on 2030 quarter   
Enterprise Human Factors Dev elopment

Enterprise Human Factors Development 

Support Activity 1367: Not found and has Not found status 

Alerting Systems and Functions – Tech Ops Network Monitoring 

Articulating Arms – Human Factors Evaluation Criteria 
Support Activity 1368: Not found and has Not found status 

Project G06A.03-03: Terminal Flight Data Manager (TFDM) Sustainment 1 starts on 2027 quarter 1and ends on 2031 quarter 4 
                  TF DM S ustainment 1 

TFDM Sustainment 1 
Project Not found: Not found 
     TFDM Enhancement 

TFDM Enhancement 

Project G06A.03-03: Terminal Flight Data Manager (TFDM) Sustainment 1 starts on 2027 quarter 1and ends on 2031 quarter 4 
                           TF DM S ustainment 1 

TFDM Sustainment 1 Decis ion Point 198 is s cheduled for 2032 qua rter 3, ha s 
a n a ctiv e s ta tus , a nd does not have a planning flagFID 198 

FID 

198 

Decision Point 1430 is scheduled for 2027 quarter 3, has 
an active status, and does not have a planning flagFID 
1430 

FID 

1430 

System 1245: Terminal Flight Data M anager (TFDM ) has a Planned state 
TFDM 

TFDM 

System 541: En Route I nformation Display S y stem (ERIDS ) has a I n-S erv ice state 
ERIDS 

ERIDS 

System 1295: Enterprise Information Display System (E-IDS) has a Planned state 
E-IDS 

E-IDS 

X 
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Human Systems Integration Roadmap (4 of 4) 
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Human Factors Evaluation of Emerging HWD Technologies with & 

without EFVS – Low Visibility Approach and Landing Operations 

Support Activ ity 1146: Human Factors Ev aluation of Emerging HWD Technologies with  without EF V S – Low V isibility Approach a nd La nding O perations sta rts on 2021 qua rter 2 a nd ends on 2025 qua rter 1 a nd ha s A ctiv e s ta tus 

Monocular vs. Binocular Head-Worn Displays – Initial 

Human Factors Evaluation During Low Visibility Operations 

Support Activ ity 1217: Monocular v s. Binocular Head-Worn Displays – I nitial Human F actors Ev aluation During Low V isibility O pera tions sta rts on 2022 qua rter 1 a nd ends on 2024 qua rter 2 a nd ha s A ctiv e s ta tus 

Human Factors Evaluation of Multifunction Controls in Rotorcraft/Vertical Lift Aircraft 
Support Activ ity 1148: Human Factors Ev aluation of M ultifunction Controls in Rotorcraft/Vertical Lift Aircraft   starts on 
2021 quarter 1 and ends on 2025 quarter 2 and has Activ e status 

System 1300: Synthetic Vision Guidance S y stem (S VGS ) has a I n-S erv ice state 
SVGS 

SVGS 

Combined Vision Systems – Initial Human Factors Evaluation During Low Visibility Operations 

System 922: Enhanced Flight Vision S y stem (EFVS ) has a I n-S erv ice state 
EFVS 

EFVS 

System 928: Heads-Up Display (HUD) has a I n-S erv ice state 
HUD 

HUD 
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System 892: Electronic Flight Bag (EFB) has a I n-S erv ice state 
EFB 

EFB 
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Support Activ ity 1028: Enhanced Helicopter Vision S ystems: Human F actors Examination 
of Heads-Up/Head-Worn Display Technologies  Concepts starts on 2017 quarter 4 and ends 
on 2024 quarter 3 and has Activ e status 

Decision Point 1134 is scheduled for 2024 quarter 3, has 
an active status, and does not have a planning flag 1134 

1134 
Enhanced Helicopter Vision Systems:   Human Factors Examination 

of Head-Up/Head-Worn Display Technologies and Concepts 

Support Activ ity 1344: Alternativ e M ethods for Visually S eparating and Distinguishing between I nformation S ources sta rts on 2024 qua rter 1 a nd ends on 2026 qua rter 4 a nd ha s Pla nned sta tus 

Alternative Methods for Visually Separating and Distinguishing Between Information Sources 

Roadmap Sy mbol 16: Runway Centerline and Touchdown Lighting S y stems 
Runway Centerline and Touchdown Lighting Systems 

Runway 

Centerline and 

Touchdown 

Lighting Systems 

Use of SVGS as a CAT III Rollout Aid 
Support Activ ity 1349: Use of SVGS as a CAT I I I Rollout Aid starts on 2024 quarter 1 and ends on 2026 quarter 4 and has Planned sta tus 

Support Activ ity 1216: Combined Vision Systems – I nitial Human F actors Ev aluation During Low V isibility O perations starts on 2022 qua rter 1 a nd ends on 2025 qua rter 4 a nd ha s Pla nned sta tus 

System 874: Flight M anagement S y stem (F M S ) has a I n-S erv ice state 
FMS 

FMS 
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Identifier Description 

HSI-01 The execution of program- and project-specific human factors activities are not represented in the HSI Roadmap.   

HSI-02 
Human factors integration points represent an identified opportunity for acquisition and procedure development programs to 

apply specific human factors products. 

HSI-03 
Human factors integration points represent the final opportunity for acquisition and procedure development programs to 

apply specific human factors products. 

HSI-04 
Acquisition and procedure development programs will coordinate with ANG-C1 throughout AMS and other processes to 

identify and address human factors opportunities. 

HSI-05 ANG-C1 will coordinate across programs to identify and address NAS-wide human factors opportunities. 

Human Systems Integration Roadmap: Assumptions 
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Human Systems Integration Roadmap Summary 

Human Factors Functions Example Infrastructure Development Influences 

Human Error and Complex 

Systems Research 

User Centered Design 

•FAA methods to factor human beh avior in system -safety/risk assessments 

•Data to evaluate effectiveness of mitigation s for human factors ri sks 

•Ver ification of human fac tors assumption s – e. g., system design, intended func tion , end -user exp er ie nc e 

•FAA methods to evaluate system de sign and minimize occu rren ce of design related er rors 

•Criteria to evaluate infor mation display, accessibility, an d management based on task urgen cy /criticality 

User Readiness Research 

Systems, Equipment, 

Operations 

•Criteria to determine effec t of new systems, operations, an d proc ed ures to user tasks, skills, an d profic iency needs 

•Data to evaluate effectiveness of el ectronic/distance le ar ning techn ology an d method s for systems an d proc edures training 

•Change management criteria to suppor t user acceptance of air/ground capabilities an d target utilization rate achievement 

•Criteria for mana gement of unfamiliar situations with hi gh ly automated systems an d op erations 

Human Factors Acquisition 

Evaluation Support Research 

FAA Order 9550.8 and AMS 

Policy 4.7 Compliance 

•App ly evidence -ba sed cr iteria to support the implementation of hu man fac tors tools, processes, and req ui rements into AMS 

•Evaluate acquisition program req ui rements and SMS produc ts for human factors 

•Facilitate the integration of human factors with emergin g NAS programs: Independent HF assessment of NextGen con ce pts 

•Ver if y the integration of human factors with NAS programs: Ind ep endent HF ISR checklist sign -off 

•Criteria to evaluate system de sign for maintainability 

Procedure Design and Use 

Research 

Complexity, Operational 

Acceptability, Usability 

•Criteria to evaluate proc ed ure design alternatives an d po tential impacts to usability, complexi ty, op erational acceptab ili ty, and 

hu man performance 

•Develop human fac tors method s to evaluate the docu mentation of procedures 

•Verif y the operational acceptab ility of new procedures and develop mitigations as appropriate 

Human-Machine Interface 

and Interaction Research 

Systems, Displays, Controls 

•Provide data on the contrib ution of techn ology to hu man performance and safety 

•Infor m evidence -ba sed hu man factors standards, gu id elines, requirements, an d othe r do cumentation for systems, di splays, and 

controls 

•Support technology design reviews, down -selection of alter n atives, and response to emerging user interfa ce a n d interaction issues 

•Data on user interac tion s with advanced tec hn ologie s – e. g., un de rstan ding of system be havi or, logic, limitations, mini mum syste m 

transparency needs 

1131 

1134 

HF-01 
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Human Systems Integration Roadmap: Decision Points (1 of 1) 

DP # 
Target Date 

CY 

Primary 

Domain 
Type Name 

1007 2031 Q1 Automation FID Final Investment Decision (FID) for TBFM Enhancement 2 

1134 2024 Q3 
Human Systems 

Integration 
Strategy (Other) Decision on the Approval and Implementation Strategy of Human Factors Guidance for Helicopter Advanced Vision Systems 

1281 2025 Q3 Automation FID Final Investment Decision (FID) for Flow Management Data and Services 

1287 2029 Q1 Automation FID Final Investment Decision (FID) for Flow Management Data and Service (FMDS) Enhancement 1 

1389 2025 Q4 
Human Systems 

Integration 
Strategy (Other) Decision to Adapt and Implement Human Readiness Levels in System Development and Acquisition Guidance 

1482 2029 Q4 
Human Systems 

Integration 
Strategy (Other) Other Strategy for Human Factors Safety Guidance 
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