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Executive summary 
The Human Performance (HP) Assessment Process is the HP approach being adopted in SESAR to 
ensure HP issues are identified and addressed at the primary project level (See SESAR HP 
Reference material Ref. [1]).  

The overall aim of this HP assessment is to evaluate the impact of introducing, within TMA in M/M 
(Medium density and medium complexity) environment, the following SESAR solutions: 

• SESAR Solution #22 - Automated Assistance to Controller for Surface Movement Planning 
and Routing; 

• SESAR Solution #02- Airport Safety Nets for controllers: conformance monitoring alerts and 
detection of conflicting ATC clearances; 

• SESAR Solution #23 - D-TAXI service for CPDLC application; 
• SESAR Solution #26 – Manual Taxi Routing; 
• SESAR Solution #48 - Virtual Block Control in LVPs. 

 

The assessment has been performed by involving both pilots and controllers in order to investigate 
about the air/ground interactions related the innovative studied operational concepts and procedures. 
Thus, these concepts must adhere to two fundamental HP principles, that is: 

• The role of the human actors in the system is consistent with human capabilities and 
characteristics; 

• The contribution of the human within the system supports the expected system performance 
and behaviour. 

This document describes the result of the activities conducted according to the HP Assessment 
Process to derive the Human Performance Report for P06.03.01 and specifically the EXE-06.03.01-
VP-719. 

The simulation related to EXE-06.03.01-VP-719, led by ENAV (in cooperation with AIRBUS and 
ALENIA), is based on the Milano Malpensa TMA operational environment.  

The scope of this document is the description of the HP assessment activities needed to investigate 
the deployment of those concepts. 

The main addressed HP arguments were:  

• Arg.1: The role of the human is consistent with human capabilities and limitations,  
• Arg.2: Technical system support the human actors in performing their tasks,  
• Arg.3: Team structures and team communication support the human actors in performing 

their tasks. 
• Arg.4: Transition Factors. 

The main preventive measures or mitigation initiatives identified to address potential issues and their 
associated impacts were: 

• Intuitive and user friendly HMIs (this includes information displays, support tools and control 
input /output devices for both CWP), 

• Clear, definitive and usable procedures, 

• Clear and appropriate allocation of tasks and responsibilities. 

As a result of the potential impacts on HP identified and the proposed preventive measures and/or 
initiatives, it is concluded that the main HP objectives at this stage of the project given the level of 
maturity the new operational concepts under evaluation are: 

• To support the design and development of the HMI,  

• To support the development of procedures for both nominal and non-nominal situations / 
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events, including procedures involving both air and ground actors 

• To ensure task allocation and responsibilities are clear and appropriate between ATCOs and 
pilots.  

In accordance with the HP Assessment Guidance process, and through consideration of project 
documentation, the following main HP objectives can be summarised: 

• Demonstrating the usability of Virtual Block Control in LVPs, D-TAXI and Manual Taxi Routing 
function on board in an environment with high level of traffic load. 

• Addressing potential reductions in ATCO situation awareness (especially in higher workload 
and with mixed communication modes). 

• Ensuring that procedures are robust and cover degraded modes and transitions between R/T 
and data-link. 

• Addressing any HMI usability issues, in particular those related to the integration of D-TAXI 
and Virtual Block Control in LVPs with other associated services and tools. 

To assess the new operational concepts under evaluation on human performance in terms of the 
following activities have been executed: 

• Activity 1: RTS-HP assessment, 
• Activity 2: Situation awareness Assessment, 
• Activity 3: Workload Assessment, 
• Activity 4: Utility and Usability Assessment. 

The above activities have been executed by applying the following data collection methods: 

• Debriefings, 
• Over the shoulder observations, 
• Questionnaires. 
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1 Introduction 

1.1 Purpose of the document 
The purpose of this document is twofold: 

• To describe the result of the activities conducted to date according to the Human 
Performance (HP) assessment process as described in the HP Reference material Ref.[1]. 
and following the guidance provided in Ref. [2], in order to derive the HP Assessment Report 
for EXE06.03.01-VP-719. 

• To present the resulting report of the recommended HP activities given the level of maturity of 
the concept at this stage of the project V3 required addressing the specific HP issues and 
impacts identified from the application of the HP assessment process. 

1.2 Intended readership 
The intended audience for this document are the other team members of the project 06.03.01 under 
investigation, those of the 09.13 for the cockpit side, those of 06.07.02 and 06.07.03 for the ground 
side and those in the corresponding 12.03.03, P12.03.04, P12.04.04, 12.05.03 and 12.05.04 technical 
projects. 

At the level of the transversal areas and federating projects, WP16.06.05 and 06.02 are also expected 
to have an interest in this document.  

Other stakeholders that may be interested in this document are to be found among: 

• Affected employee unions; 

• ANS providers; 

• Airport owners / providers; 

• Airspace users. 

1.3 Scope of the document 
This document describes the result of the activities conducted to date according to the Human 
Performance assessment process to derive the Human Performance Report for P06.03.01. 

1.4 Human performance work schedule within the project 
The Human Performance activities for the 06.03.01 project started in 2010 and are expected to finish 
in 2016. 

Within the context of P06.07.02, four Step 1-V1 validation exercises were conducted between 
November 2010 and April 2011 (i.e. a HMI usability test, a route generation verification test, a Real-
Time Simulation, and a Fast-Time Simulation, all of them utilising the Roissy Charles-de-Gaulle 
runways and surface area). 

A Step 1-V2 validation activity within the 06.07.02 context (but including elements from 06.07.03 
projects) was conducted during March-April 2012. This comprised a fast-time simulation (EXE-
06.07.02-VP-588) and a real-time simulation integrated air-ground exercise utilising the Roissy CDG 
North runways and surface area (EXE-06.07.02-VP-071). 

Three Step 1-V3 exercises were undertaken during November 2012 in the context of 6.3.2 project  

• EXE-VP-064 conducted by DSNA in Charles-de-Gaulle with CDG Airport operational 
scenarios, 

• EXE-VP-065 conducted by ENAV in Malpensa Milan with Milan Malpensa Airport operational 
scenarios, and 
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3 Human Performance Assessment 
The information presented in this section is based on the content of the filled-in templates provided in 
Ref. [2]. This section is organized in accordance to the 5 steps of the Generic TA process: 

•TA Step 1: Baseline & Assumptions

•TA Step 2: Screening& Scoping

•TA Step 3: Impact & Issue Analyses

•TA Step 4: Arguments & Evidence

•TA Step 5: Decision Making

3.1 Description of Baseline and Assumptions - HP specifics 

3.1.1 Description of the baseline/reference scenario 
Based on P16.06.05 guidelines recommending to run at least two different scenarios: 

•Reference scenario without the so called SESAR Solution.
•Solution scenario with the proposed SESAR Solution.

Two reference scenarios with the following characteristics could be envisaged as well in order to 
respectively make a comparison with the solution scenarios: 

•Reference scenario 1 where the controllers establish aircraft sequences on the basis of the
current procedures without the support of airport sequencing tools. The communication 
between controllers and pilots has been only handled via R/T; 

•Reference scenario 2 where Low Visibility Procedures are in place. Therefore, the controllers
applied control block based on the today procedures. Some unusual events referred to both 
non-conformance to ATC procedures / instructions (including runway incursions) and 
conflicting ATC clearances as following: 

oNon-conformance to ATC procedures / Instructions: 
Taxi route deviation;
Push-back, taxi, line-up without clearance
Landing & Take-off without clearance
Exceeded speed limit on taxiways
Approach without any contact
Stationary after push-back, taxi, line-up and take-off clearance

oConflicting ATC Clearances: 
Line-up vs. take-off on same or opposite runway
Line-up vs. land on same or opposite runway
Line-up vs. line-up on same or opposite runway

The definition of validation scenarios also included the execution of a flight trial involving AIRBUS. 
The scenarios have been built to validate: 

Manual taxi routing on on-board side
D-TAXI service on both ground and on-board side.

3.1.2 Description of the solution scenario 
In addition, in the preparation of the validation scenarios there is need to take care that, in the 
integrated validation context, the investigation of a specific functionality doesn’t negatively impact the 
assessment of the other ones. To this end, the plan was to run two solution scenarios integrating 
respectively:  
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•Solution scenario 1 (D-TAXI + DMAN/SMAN) – D-TAXI service and Manual taxi routing
integrated with Departure and Surface Management. The controllers have been supported by 
the provision of an accurate (pre-)departure sequence resulting from a full integration 
between departure and surface management. The accuracy of (pre-)departure sequence has 
been compared with the one established in the reference scenario. Communications between 
pilots and controllers have been established through data link service as well. 

•Solution scenario 2 (Airport Safety Nets + VSBs) – Airport Safety Nets integrated with the
alerting functionalities related to the use of Virtual Stop Bars when Low Visibility Procedures 
are in place. 

Please refer to the 06.03.01 Validation Report chapter 6.1.3.2 [07] for a detailed description of the 
scenarios addressed during the validations.  

3.1.3 Consolidated list of assumptions 
The following assumptions (and attendant risks) are consolidated after  producing the HP activities: 

• Data-link (D-TAXI) shall not be used for runway operations or crossing.

• Data-link (D-TAXI) shall not be used for apron management except for transfer of frequency.

• Transfer of aircraft from the Runway Controller to the Ground Controller (and vice versa) shall
be via voice.

• Data-link should not be used for 'Follow' or 'Give Way' situations.

• It is always possible to revert to R/T should data-link messaging prove impractical or
problematic.

• First contact with aircraft should always be via voice for radio check.

• A-SMGCS surveillance data provides the position of aircraft taxiing, and of vehicles present
on the manoeuvring area.

• The Surveillance System data provides the position of aircraft in flight.

• FDP/EFS provides information on assigned runway and holding point for each aircraft and
vehicle.

• Ground vehicles are transponder equipped.

• The Tower ATCOs input the clearances given to aircraft and vehicles into the ATC system.

3.1.4 Related WP 4-15 projects to be considered in the HP 
assessment 

N/A 
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5 

Is the level of human 
performance needed to 
achieve the desired 
system performance for 
the proposed solution 
consistent with human 
capabilities? 

N 

Air: N 
Workload: 
The use of data link does not increase pilots’ workload compared to the 
current procedures. Workload is perceived as increased when data link is 
mixed with voice (especially for voice taxi revision and insertion in the 
cockpit) or in dynamic phases where pilots have already a lot of tasks to do 
(during descent, after runway vacated in taxi-in). On this point taxi manual 
insertion and display robustness on airport moving map should be 
improved. 
Situation awareness: 
Pilots’ situation awareness is supported by the taxi clearance display and 
data link communication, especially when  taxi clearances are transmitted 
by data link when the aircraft is in static phase and pilots have time to 
check the message and the route display  
However head-down time and attractiveness of display during dynamic 
phases are increased and may reduce situation awareness during 
navigation (e.g. surrounding traffic and airport markings/trajectory). 
Human errors have been observed, the analysis is provided in Appendix C 
of the document. 

Ground: Y 
Situational Awareness 
The controllers confirmed the potential reduction of misunderstandings with 
pilots. Furthermore, they highlighted their will to include the departure 
clearance in the list of instructions to be exchanged via data link. At the 
same time, it was strongly recommended to make the interface more 
usable to avoid any negative effects associated to excessive head-down 
time. 
Workload 
Controllers’ workload is kept at an acceptable level with the implementation 
of D-TAXI service. A further reduction of Tower Clearance Delivery 
Controller workload is expected with the implementation of DCL and 
CONTACT messages with the objective to have a full data link equipped 
delivery position. 

6 

Has the proposed 
solution been tested with 
end-users and under 
sufficiently realistic 
conditions, including 
abnormal and degraded 
conditions? 

Y 

Air/Ground: 
Scenarios played during the simulation were operationally representative of 
the operations on Milan-Malpensa airport. Furthermore, pilots and 
controllers’ involvement created a very realistic context of simulation and 
their behavior, communication and tasks were closed to the reality, which 
have enriched the quality and significance of the operational results. 
However on air side with only two sessions and without airspace users, the 
representativeness was not the one expected, but all pilots were sensitive 
to airline operations, one with a former experience.  
Despite this deviation, quality was ensured with pilots’ involvement and 
projection capacity in the operational concept use and through their attitude 
and comments in debriefing provided valuable operational feedback. This 
led to have results of good quality that can be re-used.  

7 

Have all relevant 
SESAR documentation 
been updated according 
to the HP activities 
outcomes (OSED, 
SPR)? 

Y 

Air/Ground: 
Requirements in the OSED and SPR have been updated according to the 
results of HP activities (e.g. recommendation about the timing of the 
expected taxi route sending). 

To be considered at OFA level. 

8 

Do the outcomes satisfy 
the HP issues/benefits in 
order to reach the 
expected KPA? 

Y 

Air/Ground: 
Results on KPA have been identified. General concepts overall satisfy the 
HP issues and benefits but the proposed solutions need for design 
improvements reassessment. 

Refer to  VALR 6.3.1 (D149) and HP Log for: 
- Arguments addressed and associated evidence
- Identified HP benefits and issues
- Outcomes of HP activities (including validation exercises)
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9 

Have HP 
recommendations and 
HP requirements 
correctly been 
considered in HMI 
design, 
procedures/documentati
on and training? 

Y 

Air/Ground: 
Limitations remained on air side prototypes and on the validation in itself (in 
terms of scope addressed), but they have been considered in the result 
analysis and are identified in the HP Log (open recommendations)  

10 

Have the major factors 
that can influence the 
transition feas bility (e.g. 
changes in competence 
requirements, 
recruitment and 
selection, training 
needs, staffing 
requirements, and 
relocation of the 
workforce) been 
addressed? Are there 
any ideas on how to 
overcome any issues? 

Y 

Air/Ground: 
The major factors have been considered. They do not present 
any major impediment neither in the implementation of the 
D-TAXI and Manual taxi functions nor in pilots’ competence
evolution.

To be considered at OFA level. 

11 

Have any impacts been 
identified that may 
require changes to 
regulation in the area of 
HP/ATM? This includes 
changes in roles & 
responsibilities, 
competence 
requirements, or the 
task allocation between 
human & machine. 

Y 

Air/Ground: 
No impacts have been identified that may require changes to regulation in 
the area of HP/ATM. 

To be considered at OFA level. 

12 

Has the next V-phase 
sufficiently been 
prepared (additional 
testing conditions, open 
HP issues to be 
addressed)? 

Y 

Air/Ground: 
The list of open issues and benefits and recommendations is available in 
the HP Log. 

To be considered at OFA level. 
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3.4.3 Conclusions 

3.4.3.1 SESAR Solution #02 – Airport Safety Nets for controllers: 
conformance monitoring alerts and detection of conflicting ATC 
clearances 

Controllers appreciated the operational concept associated to the investigated Airport Safety Nets 
(including both Conflicting ATC clearances and non-conformance to ATC procedures) and confirmed 
the suitability for TWR environment. It was clear the operational need to receive safety relevant 
notifications concerning mainly runway operations. That’s why they confirmed the utility to display 
runway related alerts on all the controllers working positions as they concern events which could 
affect the whole airport.  

On the other side, the controllers confirmed that the display of too many alarms / warnings results in a 
significant reduction of system reliability. Therefore, even if the display of both CMAC and CATC 
alerts / warnings has been considered useful, the controllers stressed on the need to increase their 
usability.  

Display on the controllers’ HMI of the graphical objects related to the airport safety nets is 
recommended to be redesigned in order to take into account the following suggestion:  

List of the alerts to be customized per each controller working position. However, there are
specific alerts which could be relevant for more than one working position: 

oRWY incursion – it is such a relevant event from safety perspective that it is important
that all the operational controllers are aware of the occurred event. 

oTaxi deviation – generally speaking, it is an event whose only the Tower Ground
Controller should be take care of. However, some specific taxi deviations (e.g. in the 
MXP environment, all the taxi deviation concerning taxiway “F” could be relevant also 
for the Tower position). 

Appropriate tuning of the identified thresholds to be compliant with the operations executed at
the airports where the safety nets are implemented. In such a way, the controllers will be 
supported in timely detecting potential conflicting situations and making the right decision and 
reacting.  

Unambiguous and self-explicative information shall be provided on the label of the involved flight
on the Ground Radar Picture. 

Warnings should be displayed with yellow colour (and not orange) and alarms with red one.

3.4.3.2 SESAR Solution #22 – Automated assistance to Controller 
Surface Movement Planning and Routing 

It has to be clarified that controllers really appreciated routing and planning function concept. 
But notwithstanding that the collected results are quite negative due to the fact that the experimented 
prototype was not tuned enough to fulfil with the main operational requirements. 

Controllers considered Routing and Planning function scarcely usable. The proposed system is to 
complex and requires too much effort and number of interaction in case the controller has the need to 
modify the planned taxi route. 

The main recommendations provided by the involved operational controllers about the routing and 
planning function are intended to increase its usability and, at the same time, reduced the controllers’ 
workload.  

Even if the display of the different taxi routes status was considered acceptable, the controllers
stressed on the operational need to minimize as much as possible the number of actions 
required to visualize information. That is also the case for the taxi routes display which is 
recommended to be activated through the mouse over event. 

Minimize the number of actions required to change the taxi routes propose by the routing and
planning function. 
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Furthermore, the controllers recommended implementing a routing and planning functionality which 
doesn’t impact the flexibility of the today procedures they used to manage surface traffic operations. 
With regard to that, it is recommended to: 

Extend the power to change the taxi routes also outside the corresponding Area of
Responsibility. Of course, it is clear that a proper coordination with all the concerned 
controller shall be required; 

Give to the Tower Ground Controllers the possibility to change the proposed taxi routes for the
arriving flights even if they are not his / her responsibility. It is not intended to be sent as an 
updated EXPECT TAXI route but it will be used by the Tower Ground Controller as input for 
organizing future surface traffic operations.  

3.4.3.3 SESAR Solution #23 – D-TAXI service for CPDLC application 
The current message set is accurate and complete for basic taxi operations. The full message set 
(with REVISED TAXI and CONTACT messages) needs to be evaluated to confirm their usability in 
dynamic environment. The assessment confirmed the utility of the D-TAXI service mainly for the 
instructions considered as static one, such as EXPECT TAXI ROUTING, START-UP, PUSH-BACK 
and TAXI (only for some specific cases). At the same time, it has been confirmed that the provision of 
all the time critical instructions (such as GIVE WAY, TAXI REVISED, and CONDITIONAL 
CLEARANCES) shall be managed via voice.  

Ground assessment led to the following recommendations 

Tower Clearance Delivery position to be fully data link equipped – In addition to the messages
investigated during VP-719, it is also recommended to exchange via data link: 

oDeparture Clearance instruction as it is considered the one causing the highest number
of misunderstandings between controllers and pilots 

oContact message

Contact message to handle the transfer procedures between Tower Clearance Delivery and
Tower Ground Controller as well as between Tower Ground and Tower Runway Controller is 
recommended to be further investigated. 

In addition to the list of the messages recommended to be implemented, controllers provided a 
recommendation also about the opportunity to receive a notification in case pilots send a wrong 
message via data link not coherent with the status of the flight (e.g. expect taxi instead of taxi 
request). 

A further recommendation regards the exchange of UNABLE message. As it refers to the impossibility 
to comply with the instruction or with the request, controllers recommended not to exchange UNABLE 
message via data link but to directly manage that situation via voice.  

For pilots used to fly in CPDLC environment, the current HMI exposed is adapted and usable. Current 
procedures are validated.  

Pilots’ situation awareness is supported by the taxi clearance display and data link communication, 
especially when taxi clearances are transmitted by data link when the aircraft is in static phase and 
pilots have time to check the message and the route display.  

However head-down time and attractiveness of display during dynamic phases are increased and 
may decrease situation awareness during navigation in case of: 

o The display is no longer valid (voice revision);

o Manipulation of the taxi route update in the system when it is given by voice which may
prevent monitoring surroundings efficiently;

o Lack of the overall picture of the airport on AMM;

o Display discrepancy with the outside (accommodation required for matching external view and
internal display can differ according to the scale chosen on the navigation display).

The use of data link does not increase pilots’ workload compared to the current procedures. Workload 
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is perceived as increased when data link is mixed with voice (especially for voice taxi revision and 
insertion in the cockpit) or in dynamic phases where pilots have already a lot of tasks to do (during 
descent, after runway vacated in taxi-in). On this point, improvement for taxi insertion and display 
robustness on airport moving map is recommended. 

The time to receive the expected taxi route is not validated, as its utility and integration in pilots’ tasks 
is limited when it is from 20 min, as defined in the SESAR concept. The effective support of this 
information is given when it can be integrated during the arrival briefing done just before TOD (around 
45 min before landing), or above FL100 in short-haul context. 

The assessment led to the following recommendations: 

Operating methods: 

D_TAXI_RTS2016_RecomOps_1: Planned taxi-in route timing: 

It is recommended that the planned taxi-in route is sent earlier than 20min before landing (e.g. 
above FL100 for short-haul flights and before decent for long-haul flights i.e. about 45min), in 
order to provide the optimum support and utility to pilots: being able to deal with the information 
during a phase where workload is lower and to integrate the information in their task (arrival 
briefing). 

Data link message set accuracy and sufficiency: 

The objective remains open as further assessments of the full data link concept (with REVISED 
TAXI and CONTACT messages) are needed in order to confirm their usability in dynamic 
environment. 

In addition to the recommendations identified separately from controllers and pilots perspectives, 
dedicated debriefing sessions allowed the identification of common suggestions to guide the future 
evolution of the concept. The main one concerns with the need to define clear procedures to be 
applied in a mixed mode environment.   

3.4.3.4  SESAR Solution #26 – Manual Taxi Routing 
Benefits of Manual Taxi on situation awareness compared to the current operations are overall 
positive, especially at the gate in static environment, but the insertion of the route by the PM should 
be easier to not decrease too much SA. 

Pilots felt their workload increased with the use of manual taxi compared to the current procedures. 
The HMI definition maturity and lack of usability contributed a lot to pilots’ difficulties in using the 
system.  

The concept of manual taxi is clearly an advantage and a benefit regarding today’s operations, 
especially on complex and/or unknown airport as it provides a visualization of the trajectory and the 
aircraft position along it. However, it should be associated with an appropriate means to enter it 
manually in a timely manner, easily and so that it reflects exactly the initial voice clearance.  

Besides, other interaction means more user-friendly is to be further studied in the future. 

The assessment led to the following design recommendation:  

D TAXI_RTS2016_RecomDesign_1: Manual taxi usability: 

It is recommended to improve HMI and usability of manual taxi route interface in order to 
decrease pilots’ head-down time to insert the route and avoid compromising outside monitoring 
task. 

3.4.3.5 SESAR Solution #48 – Virtual Block Control in LVPs 
The investigated Virtual Block Control by means of Virtual Stop Bars has been confirmed to increase 
the level of safety thanks to an improvement of both pilots’ and controllers’ situational awareness. 
Here below the main conclusions collected from both ground and airborne perspectives: 

With the Virtual Stop Bars placed in the correspondence of already existing intermediate holding
position, no changes are expected in terms of procedures. It means that the same block control 
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procedures as today will be applied; 

Increase of controllers’ situational awareness – the alerting functionality associated to the
implementation of Virtual Block Control notifies the controllers about any VSBs infringement (with 
a positive impact on safety level); 

Increase of pilots’ situational awareness – the on-board display of VSBs position and status has
been confirmed to support pilots’ navigation during surface ground operations especially during 
low visibility conditions.  

The main recommendation collected through the operational feedback regards the implementation of 
a more dynamic Virtual Block Control by giving the controllers the opportunity to edit “new” Virtual 
Stop Bars also during taxiing execution. The resulting reduction of block sizes is recommended to be 
“monitored” by a specific functionality performing a sort of “taxiway conflict monitoring / alerting” 
notifying the controllers of any occurred “spacing reduction”. Therefore, the main objective will be to 
improve the resilience of airport capacity during low visibility conditions ensuring, at the same, time, 
the same level of safety.  
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Appendix A - Human Performance Issues and 
recommendations Register 
Please refer to the HP Log for detailed information. 

Appendix B - Human Error Analysis Register 
Three flight crew behaviours have been identified as human errors during the real time simulation of 
D-TAXI. According to AMC 1309: “Error is an omission or incorrect action by a crewmember or
maintenance personnel...”
These errors related to HP assessment have been subject to a qualitative study aiming at
understanding the nature of errors and identifying appropriate mitigation means.
The first error observed was a detection error, which is defined by the fact that the flight crew did not
pick the suitable information that would allow properly understanding, planning and executing as
expected.
The two other errors observed were execution errors, meaning that despite the crew have
elaborated a correct plan of actions, they did not apply it properly.

Error #1: detection 

Observation:  

The crew passed the stand 610. At this stage they mainly looked down to the displayed 
map, and missed the stand 610.  
Note: The other flight crew almost missed it in the same scenario but realized it at the last 
moment and turned to the right stand. 

Detection and recovery: 

The flight crew detected their error but too late. Once pilots became head-up again, they were 
taxiing between stands 610 and 611. When they saw the ground marking "611", they realized 
that they missed the stand 610. They finally parked on stand 611. 

Cause: 

Pilots were focused on the airport navigation system and following the taxi path. At this 
specific moment there was a position discrepancy between the system and the outside view, 
the system which showing the stand a bit further away than reality. As pilots were both head 
down and focused on the navigation display, they continued to follow the drawn path and 
missed the stand.  
Pilots were not completely in usual configuration and task sharing during the evaluation, as 
the flight crew was composed of one flight test pilot and one flight test engineer. The flight test 
pilot was endorsing the role of PF and PM. Usual task sharing was not respected and 
increased the workload of the pilot who tried to perform all the tasks. If he focused on the 
AMM this may be due to the need to pick information by himself (instead of PM guidance). 
The simulation situation could have led pilots to more focus on the system assessed than in 
reality.  
Discrepancies between external view and airport moving map may be caused by simulator 
limitations but also may happen in reality 
Besides the assessment in simulator involves a bias in pilots’ concentration which should be 
reduced in real environment. 
The other flight crew in the same situation almost missed the stand too, but they detected just 
in time with outside markings and could turn and park at the right one. 

Consequence: 
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No consequence during the RTS as the stand 611 was free. 
In real operations possible consequences: 

• FC informs ATC and a new routing to the stand 610 is given (if airport layout permits)
• FC informs ATC who attributes a new stand to the aircraft.
• FC informs ATC, a new routing to the stand is not possible and no other stand is free, a

tow tug may be required to push back the aircraft until the stand 610. 

In any case the Airline may be involved in the decision process on the resolution. 

Current mitigation means: 

No prevention by the system exists. 
However training and attitude permit to prevent this type of errors, as pilots are supposed to 
do the taxi head-up and not relying on the airport moving map. 
Recovery means is the outside view ensured by both pilots which allows reading airport 
ground markings, and see other aircraft already parked at stands. 

Safety criticality: 

The consequences mainly concern a lack of efficiency of airport operations. 

Proposed means of mitigations 

As a result, the application of basic airmanship of ground navigation and procedures should 
reduce the occurrence of this type of error.  

Error #2: execution 

Observation: 

On a data link departure scenario, one flight crew forgot to change the frequency and 
to contact ground. They started taxiing (upon taxi clearance given by data link) and 
were still on the delivery frequency. 

Detection & recovery: 

The pilot realized his error when he heard a communication of another aircraft dealing with 
frequency change. Pilot partially recovered the error by changing frequency but he did not 
contact ATC for radio check. 

Cause: 

First, it has to be noticed that the situation was preceded by a lot of log-on problems which 
may have distracted pilots’ attention. 
Pilots were also less prepared than in reality to the procedures linked to the use of voice and 
data link, we can expect that in real operations this would not be case. However the use of 
mixed voice and data link is already confusing regarding which instruction/clearance is given 
with which means, we can expect that if airports are differently equipped or chose different 
implementation of messages there might be confusions. 
The simulation situation concerning communication was the following: 

• the frequency management be voice was done through several sectors
• the data link management through a unique sector all along the airport operations.

When all data link exchanges are made through one sector whereas radio frequencies must 
be changed it may lead to confusion and errors, as observed. 
Besides, pilots were not completely in usual configuration and task sharing during the 
evaluation, as the flight crew was composed of one flight test pilot and one flight test 
engineer. The flight test pilot was endorsing the role of PF and PM. Usual task sharing was 
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not respected and increased the workload of the pilot who tried to perform all the tasks. 

Consequences:  

Once the data link taxi clearance is received on board, pilots start taxiing whereas they are 
still on the delivery controller frequency (instead of ground frequency). They are therefore 
unable to hear ground controller in case of time-critical event (e.g. hold position instruction 
because of traffic conflict).  
Besides it is thanks to the surrounding traffic communication that pilots realized they made an 
error, in the future with data link communication, this kind of party-line communication will be 
lost. 

Current mitigation means: 

Current task sharing (one pilot in charge of the communication) should ensure that one pilot 
has sufficient resources in nominal situation to not oversight a frequency change. 
If operational context is the same as simulated (one sector for data link vs several for voice): 
If pilots are not on the correct frequency they anyway monitor the outside view and 
surrounding traffic behaviour. When approaching a taxiway intersection they may slow down 
the aircraft if another one is close. If they try to contact ATC to confirm the threat, the 
controller will answer them that they are connected with the incorrect frequency. 

Safety criticality: 

The consequence may be linked to a time-critical event not managed because the aircraft 
was not on the frequency. 

Proposed mitigations means: 

If operational context is different from the one simulated (several sectors on data link too, with 
the use of data link CONTACT message): Pilots would be aware of the frequency change in a 
textual way and corresponding to the operational division of airport sectors, which would 
reduce the occurrence of error. 
With data link and voice use for airport operations, there is a global need of procedures felt by 
pilots to operate efficiently and with confidence using data link mixed with voice. Like other 
specific airport procedures, pilots expect to find them on the airport charts. Instructions on 
specific airport procedures on the data link and voice use would ensure pilots' confidence and 
efficiency in the communication.  
A recommendation from 2013 exists on air/ground procedures and is still applicable: 
D_TAXI_RTS2013_RecomOps_1: Mixed-mode management: 
It is recommended to define clear procedures to delineate voice and data link use between 
pilots and controllers, particularly to manage the transitions between the two means of 
communication (e.g.: when and how to revert to data link after a voice taxi revision), in order 
to avoid confusion about the current mode of communication and clearances validity. 

Error #3: execution 

Observation:  

One pilot used the message REQUEST TAXI instead of REQUEST EXPECTED TAXI 
ROUTING to request an expected taxi routing. 

Detection & recovery: 

Pilot immediately detected it and sent the right request message just after. 

Cause: 

The expected taxi routing at departure is a new concept and pilots did not really know when 
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they could request it. It is then first a matter of training. Theoretically, once departure 
clearance is given pilots could request it to support the departure briefing (as well as the 
expected route for arrival briefing), but as the simulation focused on taxi phase they would 
have liked to request it before.  
The crew also discovered the associated HMI. and the presence in the list of REQUEST 
EXPECTED TAXI ROUTING; even if they well understood the concept of planned route, 
REQUEST TAXI is a message more synthetic and natural to use than EXPECTED TAXI 
ROUTING, which might have been unconsciously disregarded. 
Pilots were obviously less prepared than in reality to the procedures and associated data link 
messages, we can expect that in real operations this would not be case. 

Consequences: 

Pilots recovered immediately by sending the correct message and the inappropriate request 
has not been answered by ATC. 
Possible consequences: 

• no ATC response
• ATC response is UNABLE or STD BY
• ATC response but as the aircraft was parked at the gate, he could not comply with TAXI
instruction (expected taxi routing is just an information for preparation)

Current mitigation means: 

Several means of mitigations: 
• According to who detects the error, ATC or FC crew manage the issue by voice
• ATC responds to the message by UNABLE or STD BY and coordinate with flight crew

by voice.
• FC re-sends the correct message.

Safety criticality: 

The consequences mainly concern a lack of efficiency of airport operations. 

Proposed mitigations means: 

No additional mitigations means with regards to the existing ones are needed to manage the 
situation. 
Several means of mitigations: 

•According to who detects the error, ATC or FC crew manage the issue by voice
•ATC responds to the message by UNABLE or STD BY and coordinate with flight crew by

voice. 
•FC re-sends the correct message.
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