[bookmark: _x9zy7lks2sc7]Game 06: Crane Commander – Comprehensive Study Guide & Operations Briefing
[bookmark: _nq5efrlgbdc2]Executive Overview & Module Specifications
Game 06: Crane Commander  serves as a core technical module within  Season 3: Pro League (Days 61–90)  of the Operator Esports League 120-Day Remote Heavy Equipment Training Program. Situated in the second half of the curriculum, this module shifts trainees from basic machine operations and earthmoving production into high-stakes, adverse environmental conditions and precision maneuvering.
Crane Commander simulates real-world tower crane operations conducted remotely via small-footprint simulators. Operating a tower crane requires mastering complex physics—specifically load pendulum dynamics and wind-induced lateral drift—while executing blind hoists and maintaining clear team communications under tight operational windows.
+-----------------------------------------------------------------------------------+
|                               MODULE METADATA                                     |
+-------------------+---------------------------------------------------------------+
| Module Code       | Game 06                                                       |
| Module Name       | Crane Commander                                               |
| Program Phase     | Season 3: Pro League (Days 61–90)                             |
| Target Machine    | Tower Crane                                                   |
| Core Skills       | Pendulum control, crosswind compensation, precision placing    |
| Operational Hook  | "Operation game high stakes"                                  |
| Primary Objective | Lift heavy loads through an obstacle course in high wind and  |
|                   | place them on target without load sway or safety violations.  |
+-------------------+---------------------------------------------------------------+

[bookmark: _o5uvahq51xw4]Simulator Hardware & Operational Setup
To train effectively on Crane Commander, operators utilize the standard  Small-Footprint Simulator  setup optimized for remote operations center environments:
· Control Interfaces:  Dual industrial joysticks and foot pedal modules configured for tower crane trolley, slewing, and hoist controls.
· Visual Stack:  A 32-inch triple-camera view array or high-definition VR headset providing multi-camera feeds (4–6 feeds) to compensate for the lack of direct physical cab depth perception.
· Communications:  Noise-canceling audio headset with push-to-talk capability for crew communications and spotter/signal person interactions.
· Tournament Platform:  Enterprise esports dashboard tracking real-time telemetry, map seed data, and score outputs.
[bookmark: _aua5jfa3rjl4]Control Mechanics, Physics Theory & Environmental Factors
[bookmark: _j0usvxigf94b]Tower Crane Trolley & Hoist Controls
Precision tower crane operation relies on coordinated multi-axis control inputs:
1. Slewing (Jib Rotation):  Controls the horizontal rotation of the crane tower's jib arm.
2. Trolley Travel:  Controls the movement of the trolley along the length of the jib arm (radius control).
3. Hoisting / Lowering:  Controls the vertical winch mechanism, raising or lowering the hook block and rigged payload.
Mastery of Crane Commander requires fluid, simultaneous input across all three axes ("catch the load" mechanics) rather than sequential single-axis movements.
[bookmark: _kconx55k611f]Load Pendulum Sway Physics & Elimination
Suspended loads act as classic physical pendulums. Any acceleration or deceleration of the trolley or slewing mechanism induces oscillatory motion (load sway) in the payload.
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· Pendulum Dynamics:  The period of load swing is primarily governed by the length of the hoist cable. Longer cable drops yield slower, wider pendulum arcs; shorter cable drops yield rapid, aggressive oscillations.
· Sway Elimination Technique ("Catching the Load"):  To arrest load swing, the operator must execute a counter-maneuver by driving the trolley and jib directly over the center of the payload at the peak of its oscillation arc.
· Precision Target:  Trainees must stabilize the load to eliminate residual sway before placement. Maintaining a minimal swing angle (<1.5° maximum deviation) ensures structural stability, avoids collision penalties, and prevents hard set-downs.
[bookmark: _9fsyy3zhqfu6]Crosswind Drift Compensation
Crane Commander subjects operators to adverse environmental wind conditions ranging from  10 to 25 mph (15 to 30 knots equivalent operational conditions) .
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· Aerodynamic Drag & Drift:  Crosswinds push both the exposed surface area of the suspended load and the long jib arm, introducing continuous lateral drift off the path of travel.
· Compensation Tactics:  Operators must continuously apply offset crab/trolley angles and counter-slew pressure into the wind vector to maintain the true intended trajectory through tight structural obstacles.
· Load Chart Compliance:  Trainees study wind resistance limits and load weight distribution charts to ensure lift safety parameters are not exceeded during gusting conditions.
[bookmark: _q1fxlvar39ir]Blind-Hoist Radio Communications & Crew Protocols
In advanced Crane Commander scenarios, physical line-of-sight to the landing point is restricted, simulating a "blind hoist." Operators must rely entirely on remote multi-camera feeds (4–6 feeds) and structured two-way radio communications with ground crew/spotters.
· Standardized Terminology:  Trainees use precise directional calls (e.g., "Trolley in 2 feet," "Hoist down slow," "Slew left 5 degrees").
· Signal Degradation Awareness:  Operates in conjunction with classroom protocols covering remote network stacks, latency compensation, and mandatory emergency stop (E-stop) procedures if communication feeds freeze or drop.
[bookmark: _922kef19h4gb]Classroom Micro-Lesson & Daily Training Structure
Training follows the standardized  6-Hour Daily Loop  designed to maximize muscle memory retention and objective operational analysis.
+-----------------------------------------------------------------------------------+
|                           DAILY 6-HOUR OPERATING SCHEDULE                         |
+-----------------+-----------------------------------------------------------------+
| Time Block      | Activity & Operational Focus                                    |
+-----------------+-----------------------------------------------------------------+
| 09:00 – 09:45   | Classroom Micro-Lesson: Wind physics, load charts, remote stack |
| 09:45 – 12:00   | Focused Game Drills: Crane Commander target & sway elimination  |
| 12:30 – 14:00   | Ranked Tournament: Identical map seed competitive lifts          |
| 14:00 – 14:30   | VOD Review: Telestrator replay analysis and coaching coaching   |
+-----------------+-----------------------------------------------------------------+

[bookmark: _dhmx3akj7jdh]Classroom Integration (45-Minute Micro-Lesson)
Before simulator drills, trainees attend a 45-minute micro-lesson covering theoretical foundations:
· Tower Crane Rigging & Wind Physics:  Physics of load vectors, center of gravity, wind surface area loading, and structural tipping moments.
· Load Charts & Operating Limits:  Calculating safe working loads (SWL) based on boom length, radius, and environmental wind velocity.
· Remote Stack Safety:  Handling multi-camera visual depth cues, video feed bandwidth, network latency, and remote OSHA compliance parameters.
[bookmark: _cluvsjn94f1f]Objective Scoring Engine & Certification Thresholds
Every run in Crane Commander is evaluated by an automated scoring engine that eliminates subjective instructor bias. Scores output three individual metrics from 0–100, which are processed through the core weighted program formula.
[bookmark: _jgd16alz67nd]The 40/30/30 Weighted Scoring Formula
$$\text{Final Score} = (\text{Accuracy} \times 0.40) + (\text{Efficiency} \times 0.30) + (\text{Safety} \times 0.30)$$
+-----------------------------------------------------------------------------------+
|                            SCORE COMPONENT BREAKDOWN                              |
+-------------------+------------+--------------------------------------------------+
| Metric Category   | Weight     | Performance Indicators Measured                  |
+-------------------+------------+--------------------------------------------------+
| Accuracy          | 40%        | Final payload placement precision on target;     |
|                   |            | deviation from target center line (cm/inches).   |
+-------------------+------------+--------------------------------------------------+
| Efficiency        | 30%        | Total cycle time through obstacle course;        |
|                   |            | smoothness of control inputs; energy efficiency. |
+-------------------+------------+--------------------------------------------------+
| Safety            | 30%        | Load sway elimination (<1.5° max swing); zero    |
|                   |            | obstacle collisions; zero hard set-downs/spills.  |
+-------------------+------------+--------------------------------------------------+

[bookmark: _hvly5waekv5j]Experience Points (XP) & Penalty Calculations
Tournament standings and player leveling utilize the league-standard XP formula:
$$\text{XP} = (\text{Average Accuracy} \times 10) + (\text{Efficiency} \times 5) - (\text{Safety Flags} \times 50)$$
· Safety Priority:  Safety is weighted heavily in both final scoring (30%) and XP calculations. A single safety flag or contact violation imposes a steep  -50 XP  penalty or a  -100 XP  reduction during tournament runs, ensuring clean execution always beats raw speed.
[bookmark: _vm7mlytn3se2]Program Certification Tier Thresholds
Progress through the 120-day curriculum is strictly gated by certification thresholds. To advance from Season 3 into Season 4, trainees must validate their crane mastery against these performance criteria:
+-----------------------------------------------------------------------------------+
|                             CERTIFICATION TIER RUBRIC                             |
+------------------+-------------+--------------------------------------------------+
| Certification    | Min. Final  | Season Progression & Qualification Requirements  |
| Tier             | Score       |                                                  |
+------------------+-------------+--------------------------------------------------+
| Bronze           | 70+         | 70+ Accuracy, 60+ Efficiency, Zero crush/tip     |
|                  |             | events. Unlocks Season 2.                        |
+------------------+-------------+--------------------------------------------------+
| Silver           | 85+         | 85+ Accuracy, 80% pro rate, <2 minor flags/week.  |
|                  |             | Unlocks Season 3.                                |
+------------------+-------------+--------------------------------------------------+
| Gold             | 92+         | 92+ Accuracy, 90% pro rate + Pass Signal         |
|                  |             | Survival at 250ms latency, <1 flag/week.         |
|                  |             | Unlocks Season 4.                                |
+------------------+-------------+--------------------------------------------------+
| Platinum Expert  | 95+         | 95+ Score on Rescue Relay Capstone, 95% pro      |
|                  |             | rate, Zero safety flags in Finals. Directly      |
|                  |             | qualifies graduate for contractor interviews.    |
+------------------+-------------+--------------------------------------------------+

[bookmark: _32pe10wn81no]Map Seed Standardization
To maintain competitive fairness, every trainee operates on the exact same  Map Seed  during ranked daily sessions and weekly cups. The fixed map seed guarantees identical obstacle dimensions, target placements, and crosswind gust profiles (10–25 mph), ensuring that leaderboard rank reflects skill rather than environmental RNG.
[bookmark: _q9b3c5431rsi]Tournament Operations & VOD Review Coaching Protocol
[bookmark: _2ls4ovm1lon5]Season 3 Tournament Integration
Crane Commander is featured prominently in Season 3 competitive play:
· Weekly Cup Brackets:  Trainees compete in single-elimination or time-trial brackets on identical map seeds.
· 3-Person Team Scrimmages:  Integrates crane lifts into multi-machine tactical operations alongside Excavator and Haul Truck operators. Scrimmage scoring combines individual lift accuracy with team radio comms assessment.
+-----------------------------------------------------------------------------------+
|                        SEASON 3 PRO LEAGUE MATCH STRUCTURE                        |
+-----------------------------------------------------------------------------------+
|                                 [TEAM SCRIMMAGE]                                  |
|                                         |                                         |
|    +------------------------------------+------------------------------------+    |
|    |                                    |                                    |    |
| [Excavator Ops]                  [Tower Crane Ops]                  [Haul Truck Ops] |
| (Dig & Drop)                     (Crane Commander)                  (Time Trial)  |
|    |                                    |                                    |    |
|    +------------------------------------+------------------------------------+    |
|                                         |                                         |
|                         [COMBINED SCORE + COMMS SCORE]                            |
+-----------------------------------------------------------------------------------+

[bookmark: _h929t2bjzh7r]VOD Review Coaching Protocol (2:00 PM – 2:30 PM)
The daily 30-minute  VOD (Video on Demand) Review  applies esports video coaching methods to heavy equipment training:
· Replay Selection:  Coaches load top-performing and bottom-performing runs from the day's ranked tournament queue.
· Screen Annotation & Telestration:  Coaches draw directly on the replayed visual feed to highlight micro-errors:
· Over-correction:  Displaying where a trainee chased a load swing rather than waiting for the pendulum apex.
· Wind Drift Deviation:  Showing lateral offset lines where crosswinds pushed the load off path.
· Control Jerkiness:  Analyzing telemetry graphs for sudden control stick inputs that induced unwanted pendulum oscillation.
· Actionable Feedback Loop:  Trainees review their input traces to refine joystick smoothness ahead of the next day's drill cycle.
[bookmark: _yql0q8b1of2v]Trainee FAQ & Key Study Takeaways
[bookmark: _yt194iu2rwib]Frequently Asked Questions (FAQ)
Q: What is the primary operational skill trained in Crane Commander?
A: The primary skill is pendulum sway control and wind drift compensation under high-stakes conditions using tower crane trolley and hoist mechanics.
Q: Why is speed less important than smoothness in this module?
A: The scoring system allocates 40% to Accuracy and 30% to Safety. Sudden, jerky inputs to gain speed induce load pendulum sway and risk obstacle collisions, incurring heavy safety flag penalties (-50 to -100 XP) that destroy overall rank.
Q: How do crosswinds (10–25 mph) affect load trajectory?
A: Wind exerts continuous drag on both the suspended load and the jib arm, causing lateral drift. Operators must proactively angle their travel path into the wind vector to keep the load centered over the target path.
Q: How does VOD review help eliminate load sway?
A: By drawing directly over replay footage, coaches show trainees the exact moment a load pendulum begins, allowing operators to visualize where to position the trolley to "catch" the load before sway escalates.
Q: What are the requirements to achieve Platinum Expert certification?
A: Platinum Expert requires achieving a 95+ score on the Rescue Relay capstone, maintaining a 95% pro-rate across modules, and racking up zero safety flags during the Day 120 Championship Finals.
[bookmark: _knpmimcifnm4]Key Takeaways for Trainees
1. Master "Catching the Load":  Eliminate pendulum sway by positioning the trolley directly over the payload at the peak of its swing arc. Never chase a swinging load randomly.
2. Anticipate the Wind:  In 10–25 mph crosswind conditions, apply continuous counter-drift inputs before the load drifts off course.
3. Communication is Mandatory:  In blind-hoist scenarios, clear, standardized radio protocol with your ground spotter is as critical as control stick mastery.
4. Safety Gates Progression:  Fast times mean nothing if accompanied by load sway >1.5° or contact flags. Clean runs build high XP and secure Gold/Platinum tier qualification.

