1 AIDA system requirements 
1.1. User and operationnal needs
[AIDA_UserNeed_1] Pre-flight check assistance
The AIDA system shall provide the following information to assistate the pre-flight check process :
 - pictures and videos of the various inspection points as defined in standard pre-flight check procedure
 - analysis of the compliance of the aircraft state, and detection of the deviations
 - analysis of the icing state of the aircraft
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[AIDA_UserNeed_2] UAS concept
The AIDA system shall be an Unmanned Aircraft System concept.
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[AIDA_UserNeed_3] Inspection time
The AIDA system shall realize the aircraft inspection in the timeframe of a typical walk-around procedure.
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[AIDA_UserNeed_4] Airport gate environment
The AIDA system shall realize the Pre-Flight check of a civil aircraft in the typical environment of a commercial airport gate.
 The following operations may take place at the same time : passengers and cargo loading and unloading, fuel servicing, cleaning, food servicing, de-icing.
[bookmark: _GoBack]Refers to: 
Status: 
Allocation: AIDA System
Issue: 
Terminal: 
Traceability Type: 
Safety: 
Rationale: 
Additional Information: 
Requirement Type: 
Conformity: 
Means of Compliance: 
[AIDA_UserNeed_5] Air environment conditions
The AIDA system shall realise the aircraft inspection in the following environmental conditions :
 - day or night
 - limited wind (<20kt TBC)
 - no precipitations (rain, snow, hail,...)
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1.2. Certification requirements
[AIDA_certif_1] Applicable regulation - general
The AIDA system shall comply with the following UAS applicable rules :
 - Commission Implementing Regulation 2019/947 of 24 May 2019 on the rules and procedure for the operations of unmanned aircraft, amended by Commission regulation 2020/639
 - Commission delegated regulation 2019/945 of 12 march 2019 on unmanned aircraft systems and on thrid country operators of unmanned aircraft systems, amended by Commission regulation 2020/746
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[AIDA_certif_2] Applicable regulation - safety
The AIDA system shall comply with SC-RPAS1309-03 Special condition Equiment, systems and installations.
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1.3. Safety requirements
[AIDA_safety_1] FC01 (CAT)
The AIDA system shall be designed so that the Failure Condition « Uncontrolled drone, leading the drone to an unauthorized area, identified as Catastrophic, has a failure rate lower than 10-8/Fh and does not result from a single failure.
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[AIDA_safety_2] FC02 (HAZ)
The AIDA system shall be designed so that the Failure Condition « Uncontrolled drone, leading the drone to an unauthorized area, identified as Catastrophic, has a failure rate lower than 10-8/Fh and does not result from a single failure.
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[AIDA_safety_3] FC03 (MAJ)
The AIDA system shall be designed so that the Failure Condition «Loss of drone capability leading to mission abortion », identified as Major, has a failure rate lower than 10-4/fh.
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[AIDA_safety_4] FC04 (MAJ)
The AIDA system shall be designed so that the Failure Condition «Loss of drone capability leading to mission abortion », identified as Major, has a failure rate lower than 10-4/fh.
[bookmark: _GoBack]Refers to: 
Status: 
Allocation: AIDA System
Issue: 
Terminal: 
Traceability Type: 
Safety: 
Rationale: 
Additional Information: 
Requirement Type: 
Conformity: 
Means of Compliance: 
1.4. Functional requirements
[AIDA_Fun_1] Provide direct remote identification information
When the drone is in operation, the AIDA system shall broadcast a direct remote identification that: 
 - allows the upload of the UAS operator registration number in accordance with Article 14 of Implementing Regulation (EU) 2019/947 and exclusively following the process provided by the registration system| 
 - ensures, in real time during the whole duration of the flight, the direct periodic broadcast from the UA using an open and documented transmission protocol, of the following data, in a way that they can be received directly by existing mobile devices within the broadcasting range: 
    i the UAS operator registration number| 
    ii the unique physical serial number of the UA compliant with standard ANSI/CTA-2063| 
    iii the geographical position of the UA and its height above the surface or take-off point| 
    iv the route course measured clockwise from true north and ground speed of the UA|  and
    V the geographical position of the remote pilot or, if not available, the take-off point| 
 -ensures that the user cannot modify the data mentioned under points ii, iii, iv and v
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[AIDA_Fun_2] Manage mission - mission definition
The AIDA system shall compute the authorized flight zone and the flight plan based on mission parameters provided by the pilot and mission data retrieved from the airline database.
[bookmark: _GoBack]Refers to: 
Status: 
Allocation: AIDA System
Issue: 
Terminal: 
Traceability Type: 
Safety: 
Rationale: 
Additional Information: 
Requirement Type: 
Conformity: 
Means of Compliance: 
[AIDA_Fun_3] Provide drone navigation data - attitude and angular rate
In the Mission execution mode, the AIDA system shall compute the drone attitude and angular rate with the following performances :
 -roll : range +/-90°| accuracy 0.1° | resolution 0.01°
 -pitch : range +/-90°| accuracy 0.1° | resolution 0.01°
 -heading : range +/-180°| accuracy 0.1° | resolution 0.01°
 -angular rate : range +/- 360°/s | accuracy 0.1°/s | resolution 0.01°/s
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[AIDA_Fun_4] Provide drone navigation data - position and speed
In the Mission execution mode, the AIDA system shall compute the drone position and speed with the following accuracy :
 -position : 1m
 -speed : 0.1m/s
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[AIDA_Fun_5] Control drone motion - control modes
The AIDA system shall provide the following control modes :
 - Flight plan : the drone execute automatically the selected sequence (flight plan defined by the operator, or one of the pre-defined sequence : take-off, aircraft detection, landing, Return-To-Home)
 - Speed consign : the drone keeps its current position, and moves when required by the pilot (pilot commands are interpreted as speed commands)
 - Manual modes : the drone stabilizes its attitude (null pitch and roll, current heading), and moves when required by the pilot (pilot commands are interpreted as yaw rate, pitch and roll commands)
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[AIDA_Fun_6] Control drone motion - flight plan mode
In Flight plan mode, the AIDA system shall execute automatically the flight plan defined by the operator.
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[AIDA_Fun_7] Control drone motion - speed consign mode
In position stabilisation mode, the AIDA system shall maintain the drone in its current position, and move the drone when required by the pilot (manual motion commands are interpreted as speed commands).
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[AIDA_Fun_8] Control drone motion - manual mode
In manual mode, the AIDA system shall stabilize the drone attitude (null pitch and roll, current heading), and move the drone when required by the pilot (manual motion commands are interpreted as yaw rate, pitch and roll commands).
[bookmark: _GoBack]Refers to: 
Status: 
Allocation: AIDA System
Issue: 
Terminal: 
Traceability Type: 
Safety: 
Rationale: 
Additional Information: 
Requirement Type: 
Conformity: 
Means of Compliance: 
[AIDA_Fun_9] Make and record videos
The AIDA system shall acquire pictures or videos when the pilot commands an acquisition or when required for the flight plan execution.
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[AIDA_Fun_10] Detect AIDA failures - attitude measurement failure
The AIDA system shall detect the attitude measurement failures, and cut off the power supply to the motors when a failure is detected.
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[AIDA_Fun_11] Detect AIDA failures - altitude measurement failure
The AIDA system shall detect the altitude measurement failures, and cut off the power supply to the motors when a failure is detected.
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[AIDA_Fun_12] Detect AIDA failures - drone control failure
The AIDA system shall detect the drone control failures, and cut off the power supply to the motors when a failure is detected.
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[AIDA_Fun_13] Detect AIDA failures - motor failures
The AIDA system shall detect the motor failures, and cut off the power supply to the failed motor when a failure is detected.
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[AIDA_Fun_14] Manage mission - drone measurement analysis
The AIDA system shall analyse the collected pictures and videos to detect aircraft abnormal state and icing.
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1.5. Interface requirements
[AIDA_Interfaces_1] Database interface
The AIDA system shall exchange the following information with the airline database :
 - mission definition information (from database to AIDA) : flight zone, relative flight plan
 - mission report (from AIDA to database) : acquired pictures and videos, analysis results
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[AIDA_Interfaces_2] Pilot interface
The AIDA system shall provide an interface to exchange the following information with the operator :
 - Mission parameters (from operator to AIDA) : reference of flight zone and default flight plan, mission customization parameters, mission definition validation
 - Mission information (from AIDA to operator) : flight zone and flight plan visualisation
 - Auto-sequence selection and start (from operator to AIDA)
 - Pilot control mode, manual motion commands and manual visual information acquisition commands (from operator to AIDA)
 - Mission status (from AIDA to operator) : selected sequence, progress of the flight plan, drone information (position, speed, altitude, heading)
 - Drone detected failures (from AIDA to operator)
 - Live video of the drone point of view (from AIDA to operator)
 - Inspection results : acquired pictures and videos, analysis results
 - Log of events request (from operator to AIDA) and log of events (from AIDA to operator)
[bookmark: _GoBack]Refers to: 
Status: 
Allocation: AIDA System
Issue: 
Terminal: 
Traceability Type: 
Safety: 
Rationale: 
Additional Information: 
Requirement Type: 
Conformity: 
Means of Compliance: 
2 Drone control desk requirements 
[Control desk_0001] Manage mission - mission definition
The control desk shall compute the authorized flight zone and the flight plan based on mission parameters provided by the pilot and mission data retrieved from the airline database.
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[Control desk_0002] Flight zone computation
The control desk shall compute the flight zone as required by the operator.
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[Control desk_0003] Flight plan computation
The control desk shall compute the flight plan as required by the operator.
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[Control desk_0004] Flight plan validation
The control desk shall set the validity of the computed flight plan to VALID if all the following conditions are fulfilled :
  - the flight plan is contained inside the flight zone
  - the flight plan terminates on the ground
 - the operator has confirmed the validity of the flight plan
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3 Remore control requirements 
[Remote control_0005] Manual payload control
The remote control shall acquire the manual payload control information from the operator and send it to the payload.
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4 Propulsion system requirements 
[PropSys_0001] Propulsion system design
The Propulsion system shall be composed of 4 identical propulsion units.
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[PropSys_0002] Propulsion system functions
The Propulsion system shall ensure the following functions :
 - Control propeller 1
 - Control propeller 2
 - Control propeller 3
 - Control propeller 4
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[PropSys_0003] Failure conditions
The Propulsion system shall be designed so that the following Failure Conditions : 
 - "Erroneous thrust due to Propulsion system" has failure rate lower than 1.10^-9 and does not result from a single failure.
 - "Incapacity to depower actuators due to propulsion system" has failure rate lower than 5.10^-5.
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[PropSys_0004] Functional Design Assurance Level
The Desing Assurance Level associated to the functions of the Propulsion system shall be as follows :
 - Control Propeller 1 : FDAL A
 - Control Propeller 2 : FDAL A
 - Control Propeller 3 : FDAL A
 - Control Propeller 4 : FDAL A
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5 Payload requirements 
[Payload_0001] Payload control (SF5.1)
The payload shall compute the camera position consign, the photo and video acquisition command and the file storage format, from the manual payload control provided by the remote control and the automatic payload control information provided by the flight controller.
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[Payload_0002] Camera orientation control (SF5.2)
The payload shall set the camera to the computed camera position consign.
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[Payload_0003] Photos and video acquisition (SF5.2)
The payload shall acquire photos and video when triggered by the payload control function.
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[Payload_0004] Photos and videos digitisation and download (SF5.4)
The payload shall digitise photos and videos in the required format and send them to the control desk.
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6 Structure requirements 
[Struct_0001] Structure design
The Structure shall consist in a central plateform supporting the Flight Control system, the Payload and the Power supply system, and four arms supporting the Propulsion system
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[Struct_0002] Structure functions
The Structure shall reconstitute a global thrust and torque from the thrust and torque provided by each propulsion unit of the Propulsion system.
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[Struct_0003] Failure conditions
The structure shall be designed so that the following Failure Conditions :
 - "Erroneous thrust due to Structure" has failure rate lower than 1.10^-9 and does not result from a single Failure.
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