[bookmark: _ol2gvm2ue3mf]Module 12 Capstone Mission Lifecycle & Oral Defense Study Guide
[bookmark: _fh0ipyo72vsy]1. Overview & Capstone Framework
Module 12 represents the cumulative operational and analytical benchmark of the Dakdan Drone Pilot Academy curriculum. Designed as a comprehensive 10-hour module within the standard 120-hour master pathway (or integrated into Week 6 of the compressed 6-week eSports accelerated pathway), the Capstone Mission requires candidates to independently plan, brief, execute, document, and defend an unfamiliar commercial UAS operation.
[bookmark: _fgb05bbdcj84]1.1 Core Objectives
· Independent Execution:  Convert a complex client request into an auditable, fully compliant commercial mission plan without reliance on structured prompts.
· Operational Defense:  Articulate and defend regulatory interpretations, risk mitigations, weather analyses, and emergency actions during an oral defense examination.
· Professional Recordkeeping:  Build an end-to-end commercial mission file meeting organizational, legal, and regulatory compliance standards.
[bookmark: _rkm2r9dbrecc]1.2 Benchmark Pass Standards
To successfully complete Module 12 and earn the Commercial UAS Operator / Advanced Commercial UAS Operator qualification, candidate performance is evaluated against two strict non-negotiable criteria:
1. Minimum Composite Score:  Achieve an overall score of  85% or higher  across the cumulative Capstone Evaluation Rubric.
2. Zero Critical Safety Failures:  Complete all physical flight and operational briefings with  zero critical safety failures . Occurrence of a single critical safety error results in an immediate mission failure regardless of accumulated points.
[bookmark: _s7xq8uca079x]2. Phase 1: Client Requirement Scoping & Initial Mission Planning
Commercial mission planning begins with intake, translation of client requirements, and operational scoping. Candidates must convert unstructured client goals into precise technical and regulatory mission parameters.
[bookmark: _dlfmh3wcp3bt]2.1 Scope & Intake Analysis
· Client Request Documentation:  Defining work-order details, operational boundaries, and target deliverables (e.g., real estate media, construction progress imaging, infrastructure inspection, mapping/photogrammetry support).
· Deliverable Specifications:  Establishing clear criteria for image/video quality, resolution, mapping overlap, data format, and delivery timelines.
· Data Privacy & Handling Protocols:  Identifying site-specific privacy boundaries, data security requirements, and chain-of-custody protocols for collected sensor data.
[bookmark: _qzfja3kykm4f]2.2 Aircraft & Payload Selection
· Platform Matching:  Selecting an appropriate sUAS based on payload capacity, flight endurance, control range, and environmental tolerance.
· Weight & Center of Gravity (CG) Verification:  Calculating total gross takeoff weight (aircraft, sensors, mounts, accessories) to verify operation within manufacturer operating limits. Confirming payload positioning does not exceed CG limitations.
· Battery Endurance & Power Budgeting:  Calculating flight endurance based on battery capacity, payload power draw, thermal conditions, and maintaining a mandatory reserve allowance.
[bookmark: _ewkjoznyog74]3. Phase 2: Site Hazard Assessment & Risk Mitigation
Candidates must execute a thorough site analysis prior to flight operations, identifying localized hazards and establishing formal mitigation strategies using standardized risk tools.
[bookmark: _bqqsgnr2ypy]3.1 Environmental & Structural Hazard Identification
· Obstacles & Terrain:  Identifying power lines, towers, trees, structures, elevation shifts, and blind spots within the operating volume.
· RF & GNSS Environment:  Evaluating potential sources of radio frequency (RF) interference, high-voltage equipment, metal structures causing compass anomalies, or degraded GNSS coverage.
· Non-Participant Exposure:  Mapping pedestrian pathways, vehicle traffic corridors, public gathering spots, and establishing controlled access perimeters.
[bookmark: _39uvu4smji90]3.2 Mission Risk Assessment Matrix
Hazards identified during the site assessment must be documented using the standardized Mission Risk Assessment model:
Hazard Category,Likelihood,Severity,Mitigation Strategy,Residual Risk
Airspace / Traffic,Low / Med / High,Low / Med / High,"Continuous visual scanning, LAANC authorization, monitored CTAF/ATC frequencies.",Low
People / Vehicles,Low / Med / High,Low / Med / High,"Establishing safety perimeters, physical buffers, non-participant access controls.",Low
Weather / Wind,Low / Med / High,Low / Med / High,"Real-time anemometer tracking, conservative wind limits, battery monitoring.",Low
Obstacles / Terrain,Low / Med / High,Low / Med / High,"Pre-cleared flight paths, maintaining minimum altitude clear of obstructions.",Low
RF / GNSS Environment,Low / Med / High,Low / Med / High,"Visual line-of-sight maintenance, manual flight mode readiness, compass calibration.",Low
Battery / Endurance,Low / Med / High,Low / Med / High,"Mandatory 20%+ landing reserve, timer tracking based on ambient temperature.",Low
Crew / Human Factors,Low / Med / High,Low / Med / High,"Mandatory crew briefings, fatigue monitoring, structured closed-loop communication.",Low
Payload / Complexity,Low / Med / High,Low / Med / High,"Preflight mount inspections, secure wiring checks, functional bench tests.",Low
[bookmark: _rhqu7ki2kl3x]3.3 Risk Card Decision Thresholds
The final operational determination must align with established risk card parameters:
· LOW RISK:  Operations within routine limits; proceed under standard operating procedures ( GO ).
· MEDIUM RISK:  Approaching operational or internal safety thresholds; implement heightened mitigations and monitoring ( MODIFY / DELAY ).
· HIGH RISK / STOP:  Unresolved authorization issues, unacceptable non-participant exposure, disqualifying weather, or unmitigated hazards ( NO-GO ).
[bookmark: _y51vtw83b7q]4. Phase 3: Airspace Clearances, Operational Authorizations & Weather Compliance
[bookmark: _2y9aamljntt7]4.1 Airspace Classification & Analysis
· Airspace Determination:  Classifying the operational volume (Class A, B, C, D, E, or G) using sectional charts, scale coordinates, elevation data, and UAS Facility Maps (UASFM).
· Proximity to Airports:  Identifying nearby towered and non-towered airports, seaplane bases, heliports, and traffic pattern corridors.
· Restrictions & Special-Use Airspace:  Verifying Temporary Flight Restrictions (TFRs), Notices to Airmissions (NOTAMs), Prohibited Areas, Restricted Areas, Alert Areas, and National Security UAS Flight Restrictions.
[bookmark: _kqo9ehyus1j0]4.2 Authorization & Waiver Pathways
· Controlled Airspace Authorization (LAANC):  Submitting requests via the Low Altitude Authorization and Notification Capability for auto-approvals up to UASFM ceiling altitudes. Submitting further coordination requests through DroneZone when operating above UASFM ceilings up to 400 ft AGL.
· Operational Waivers (14 CFR Part 107 Subpart D):  Identifying when an operational waiver is required (e.g., specific non-LAANC airspace, beyond visual line of sight, operating outside standard operational constraints) and preparing a complete safety case.
· Remote ID & Registration Verification:  Confirming valid FAA registration ($5 per aircraft, physical marking verified) and verifying Remote ID compliance via built-in capability or an approved external broadcast module digital license plate.
[bookmark: _v082rhomexkd]4.3 Aviation Weather Interpretation & Go/No-Go Protocols
· METAR & TAF Analysis:  Decoding routine aviation routine weather reports (METAR) and terminal aerodrome forecasts (TAF) for wind vector, visibility, ceiling, cloud coverage, temperature, dew point, and altimeter settings.
· Microclimate & Performance Factors:
· Density Altitude:  Assessing high density altitude impacts on air density, propeller thrust efficiency, and battery endurance.
· Thermal Effects:  Accounting for cold weather capacity drops in lithium-polymer batteries and high heat thermal degradation.
· Wind & Turbulence:  Measuring surface winds and gusts against manufacturer maximum operating limits and wind shear boundaries.
· Go/No-Go Decision Criteria:  Formally documenting go/delay/modify/no-go determinations prior to crew mobilization.
[bookmark: _k40cevtxbq23]5. Phase 4: Crew Resource Management & Operational Flight Execution Protocols
[bookmark: _y1k433pka6jf]5.1 Crew Roles & Authority Structure
· Remote Pilot in Command (Remote PIC):  Holds direct authority and ultimate responsibility for the safety, legality, and execution of the sUAS operation.
· Person Manipulating the Controls:  Manipulates the flight controls under the direct supervision of the Remote PIC.
· Visual Observer (VO):  Maintains continuous visual line-of-sight (VLOS) with the sUAS, monitoring airspace for manned aircraft conflicts, obstacle proximity, and ground hazards.
· Payload Operator / Crew Support:  Manages sensor positioning, data acquisition, and support equipment under Remote PIC direction.
[bookmark: _34cc8uaxqmk]5.2 Crew Briefing & CRM Standards
The Remote PIC must conduct a formal crew briefing prior to launch utilizing closed-loop communication techniques ("Callout - Acknowledge - Confirm"). The briefing must explicitly cover:
1. Assigned crew roles and responsibilities.
2. Operational flight volume, maximum altitude, and lateral boundaries.
3. Site-specific hazards and non-participant control measures.
4. Normal communication procedures and visual observer positioning.
5. Contingency routes, emergency landing areas, and abort criteria.
[bookmark: _cg7qbvuwwkze]5.3 Preflight Checklist Protocol
Prior to launch, the crew must systematically complete and sign off on the standard preflight inspection:
·  Pilot credentials and REAL ID available.
·  Aircraft FAA registration marking and Remote ID broadcast verified.
·  Airspace restrictions, TFRs, and LAANC/FAA authorization verified.
·  Weather conditions checked and confirmed within operating envelope.
·  Site hazard perimeter established; non-participants clear.
·  Aircraft structure, propellers, motors, payload, and wiring inspected for defects.
·  Battery condition, voltage, physical state, and secure latching verified.
·  Control station link, telemetry feedback, signal strength, and monitor display confirmed.
·  Home point verified; Return-to-Home (RTH) altitude set above highest local obstacle.
·  Emergency landing zones, contingency paths, and abort conditions reviewed.
[bookmark: _8nn68f8ezbyd]5.4 Emergency Protocols & Abort Conditions
Candidates must execute immediate, standardized responses to simulated or actual in-flight abnormal events:
[ABNORMAL EVENT DETECTED]
        │
        ├──► Lost Control Link ──────────────► Verify auto-RTH activation / Monitor flight path & telemetry
        ├──► GNSS Degradation / Loss ────────► Switch to Manual mode / Maintain visual control / Land immediately
        ├──► Critical Low Battery ──────────► Abort mission objective / Initiate direct approach to primary pad
        ├──► Manned Aircraft Conflict ──────► Yield right-of-way immediately / Descend / Move clear of flight path
        ├──► Uncontrolled Intruder (Ground) ► Alert crew / Pause movement / Hold position or re-establish perimeter
        ├──► Propulsion / Structural Defect ─► Perform emergency controlled descent into designated safe touchdown zone
        └──► Flyaway Condition ─────────────► Switch flight modes / Kill power (E-Stop) if over safe zone / Execute emergency notification

[bookmark: _gf2mrii7v8ls]5.5 Postflight Checklist Protocol
Following recovery, the crew must complete the postflight shutdown procedure:
·  Aircraft safely powered down and isolated.
·  Flight battery removed and inspected for swelling, physical damage, or excessive heat.
·  Airframe and components inspected for structural integrity or contamination.
·  Flight duration, max altitude, battery cycle data, and operational notes logged.
·  Raw sensor data verified, backed up, and transferred per data policy.
·  Maintenance needs, anomalies, or system discrepancies flagged in discrepancy log.
·  Site restored; safety perimeters and support gear demobilized.
·  After-action debrief conducted with full flight crew.
[bookmark: _jgcg3lzi0ign]5.6 Disqualifying Critical Safety Failures
An immediate failure score (0/100) is issued for the flight portion if a candidate commits any of the following safety violations:
1. Collision Hazard:  Creates or accepts an avoidable collision hazard with terrain, structures, or non-participants.
2. Manned Aircraft Conflict:  Fails to yield right-of-way or manage safe separation from a manned aircraft.
3. Loss of Control Continuation:  Continues flight operations after loss of safe control or after a clear abort condition occurs.
4. Safety Boundary Violation:  Operates outside the pre-authorized flight area or designated instructor safety boundary.
5. Bypassing Preflight Safety:  Knowingly launches with a disqualifying defect or bypasses mandatory preflight safety items.
6. Careless / Reckless Operation:  Operates in a careless or reckless manner, or disregards instructor safety commands.
7. Falsification of Records:  Falsifies a checklist, flight log, authorization document, or training record.
[bookmark: _flw1wwt87nsx]6. Phase 5: Post-Mission Data Compilation & Commercial Mission File Assembly
A completed operation requires compiling an auditable Commercial Mission File. Candidates must assemble all records into a single, structured binder or digital package.
[bookmark: _t7bdaam9brlb]6.1 Complete Commercial Mission File Audit Checklist
A complete, auditable mission package must contain the following 19 items:
1. Client / Work-Order Intake Document:  Formal scoping sheet detailing client requests and objectives.
2. Mission Deliverable Specification Sheet:  Criteria defining resolution, format, and data requirements.
3. Site Map & Scale Coordinates:  Detailed map outlining flight limits, launch points, and perimeters.
4. Airspace Analysis Record:  Sectional chart extract, airspace classification, and UASFM ceiling data.
5. Weather Briefing Record:  Printed METAR/TAF decode, surface wind logs, and go/no-go rationale.
6. Restrictions & NOTAM Checklist:  Documented TFR, NOTAM, and local restriction verification.
7. FAA Authorization / Waiver Copy:  Approved LAANC reference number or official FAA waiver letter.
8. Pilot & Crew Credentials:  Remote PIC certificate number, VO qualification records, and ID verification.
9. Aircraft & Remote ID Documentation:  Registration certificate ($5 FAA record) and Remote ID serial number.
10. Aircraft & Payload Performance Calculation:  Weight and balance sheet, CG verification, and battery reserves.
11. Risk Assessment Matrix / Card:  Signed hazard evaluation and mitigation register.
12. Emergency Action & Contingency Plan:  Documented abort criteria, emergency contacts, and landing zones.
13. Crew Briefing Record:  Signed pre-mission CRM briefing log and role assignments.
14. Preflight Checklist:  Signed preflight inspection log.
15. Flight / Mission Log:  Accurate logging of takeoff/landing times, flight duration, and pilot time.
16. Postflight Inspection Log:  Signed postflight equipment status and battery health log.
17. Incident / Exception Report (or No-Incident Entry):  Documented anomaly report or signed statement confirming zero incidents.
18. Data Transfer & Chain of Custody Log:  Checksheet showing raw data checksums, storage media transfer, and handling.
19. After-Action Review (AAR) & Client Deliverable Summary:  Formal post-mission performance self-evaluation and summary of final deliverables handed to the client.
[bookmark: _lv22ddqlh9xd]7. Phase 6: Oral Defense Examination Preparation & Capstone Rubric
Following flight execution and file assembly, candidates undergo a formal oral defense examination before a panel of instructors/evaluators. Candidates must explain, justify, and defend their operational decisions.
[bookmark: _72c6mmduxgni]7.1 Defense Focus Areas & Question Patterns
· Regulatory Compliance Justification:  Defending operating framework choices (Part 107 vs. Waiver), airspace authorization steps, and Remote ID compliance.
· Sample Defense Prompt:  "Explain why you chose LAANC over an operational waiver for this location, and detail your response if LAANC services were temporarily offline."
· Weather & Performance Integration:  Explaining how density altitude, ambient temperature, and wind gradients factored into flight duration and reserve calculations.
· Sample Defense Prompt:  "Your postflight log shows landing with 18% battery reserve during sudden wind increases. Defend this endurance margin against your original preflight risk register."
· Aeronautical Decision-Making & Emergency Management:  Demonstrating structured ADM during abnormal scenarios and justifying crew communication methods.
· Sample Defense Prompt:  "Walk the panel through your step-by-step CRM communication sequence when the visual observer reported an unidentified low-altitude helicopter approaching from the sun."
· Post-Mission Reflection (After-Action Review):  Evaluating mission efficiency, identifying flaws in the original plan, and detailing corrective operational changes for future missions.
[bookmark: _rmt9aw8lwnud]7.2 Comprehensive Capstone Evaluation Rubric
Evaluators grade the capstone across seven performance dimensions. Candidates must earn a minimum total score of  85 out of 100 points  with  zero critical safety failures :
Dimension,Max Points,Passing Criteria & Standard Evidence,Score
1. Regulatory Analysis,20,"Accurate selection of operating framework, airspace classification, restrictions analysis, and valid LAANC/waiver authorization docs.",/20
2. Risk & Weather Integration,15,"Thorough hazard identification, completed risk matrix with appropriate mitigations, METAR/TAF decode, and documented go/no-go rationale.",/15
3. Mission Scoping & Planning,15,"Complete client intake translation, site mapping, verified payload CG/loading calculations, crew assignment, and contingency planning.",/15
4. Flight Execution & Handling,20,"Smooth, precise, controlled aircraft handling, adherence to flight boundaries, maintaining visual line-of-sight, and safe mission execution.",/20
5. Crew Resource Management,10,"Comprehensive crew briefing, utilization of closed-loop communication, continuous situational awareness, and effective VO coordination.",/10
6. Records & Deliverable File,10,"Fully assembled 19-point auditable commercial mission file, flight logs, postflight checks, and data transfer verification.",/10
7. Oral Defense & AAR,10,"Clear, articulate justification of operational decisions, thorough analysis of errors/inefficiencies, and professional post-mission critique.",/10
TOTAL SCORE,100,Minimum Passing Standard: 85% (85/100) + Zero Critical Safety Failures,/100
[bookmark: _w3ixoin4nq7]8. Summary Checklist for Capstone Candidates
Prior to entering the oral defense panel, verify that the following milestones are met:
·  All 11 prerequisite modules (M1–M11) completed and signed off.
·  FAA Exam Ready status achieved (two consecutive mock exams at 90%+).
·  Practical Flight Evaluation passed (85/100 minimum score, no safety flags).
·  Target mission flight executed in accordance with preflight briefing and site safety controls.
·  Complete Commercial Mission File (19 required elements) printed/organized for panel review.
·  Prepared to defend all operational, weather, risk, and regulatory decisions made during the mission lifecycle.

