[bookmark: _5fk69paolr58]Study Guide & Technical Drill Reference: Game 00 Aim Lab Wheel Steering Precision
[bookmark: _ohatky4jw3mf]1. Executive Overview & Drill Objectives
Game 00: Aim Lab Wheel serves as the foundation for vehicle control within the 120-Day CDL Class A Esports Training Program. Positioned at the very beginning of Season 1 (Rookie Bootcamp, Days 1–30), this technical drill isolates steering precision, muscle memory, wheel rebound control, and spatial alignment before students transition to complex maneuvering on the Behind-the-Wheel (BTW) range and public roads.
+-----------------------------------------------------------------------------------+
|                            SEASON 1: ROOKIE BOOTCAMP                              |
|                                   (Days 1–30)                                     |
+-----------------------------------------------------------------------------------+
|  Focus: Theory (ELDT Topics 1–7) + Basic Control + CLP Prep                      |
|  Core Drills:                                                                     |
|    - Game 0: Aim Lab Wheel (Steering Precision & Rebound Control)                 |
|    - Game 1: Mirror Management (Visual Search & Space)                            |
|    - Game 2: Backing Tetris (90-Degree Alley Dock & Placement)                    |
+-----------------------------------------------------------------------------------+

[bookmark: _1ea7na1k2qfi]Core Objectives
· Master Basic Steering Mechanics:  Acquire precise hand-eye coordination and steering wheel angular control across 20 dynamic target acquisitions.
· Manage Heavy-Vehicle Inertia:  Understand and counteract simulated front-axle mass, tire friction, and steering force-feedback rebound.
· Adapt to Central Seating Ergonomics:  Develop spatial reference points tailored specifically to the Class 8 Tesla Semi central driving layout.
· Build Muscle Memory for Rebound Recovery:  Eliminate over-steering, under-steering, and wheel oscillations during rapid directional corrections.
· Establish Baseline Telemetry:  Achieve target thresholds across Smoothness (0–100) and Accuracy (0–100) metrics required for FMCSA ELDT theory and practical readiness.
[bookmark: _k9j792d7n01t]2. Regulatory Alignment: FMCSA ELDT Topic 4 (Basic Control)
Federal Motor Carrier Safety Administration (FMCSA) Entry-Level Driver Training (ELDT) regulations (49 CFR Part 380, Subpart F, Appendix A) mandate comprehensive theory and behind-the-wheel instruction prior to CDL skills testing. Game 00 maps directly to the  Basic Operation  section of the ELDT curriculum.
[bookmark: _jfexbwfpt5hf]Federal Curriculum Mapping Matrix
ELDT Topic ID,Curriculum Section,Federal Topic Name,Game 00 Integration & Mastery Objectives
Topic 1,Basic Operation,Orientation,"Introduces digital cockpit layout, force-feedback steering wheel hardware, and central seating orientation."
Topic 2,Basic Operation,Control Systems / Dashboard,"Teaches direct relationship between steering input telemetry, dashboard HUD visual feedback, and vehicle tracking response."
Topic 4,Basic Operation,Basic Control,"Primary Mapping:  Focuses on precise directional control, steering rebound mitigation, smooth rotational inputs, and maintaining lane centering under dynamic load."
[bookmark: _k3zf7xjygx09]Regulatory Requirements & Standards
· Theory Passing Threshold:  Federal standards mandate an overall score of at least 80% on ELDT theory assessments. Game 00 performance feeds directly into the overall digital assessment matrix.
· TPR Reporting:  Completion of theory modules, combined with simulator control proficiency logging, is tracked for submission to the FMCSA Training Provider Registry (TPR).
· Non-Replacement Rule:  Game 00 functions as an advanced theory and simulator control exercise; it complements, but does not replace, required physical Behind-the-Wheel (BTW) range and public road hours.
[bookmark: _dmn7ol76m4x]3. Ergonomics & Vehicle Dynamics: Tesla Semi Central Seating
Mastering steering input requires an operational understanding of the vehicle platform. Game 00 utilizes the physical dimensions, seating architecture, and steering dynamics of the Class 8 Tesla Semi (2026 Production Specification).
                      [ HW4 Cameras ]
                            |
   +--------------------------------------------------+
   |                  VISUAL FIELD                    |
   |   [Left Cam Feed]   (CENTER SEAT)   [Right Cam]  |
   +--------------------------------------------------+
                            |
                     [ Central Wheel ]
                            |
   +--------------------------------------------------+
   |               VEHICLE ARCHITECTURE               |
   | - 3 Motors (~1070 hp / 800 kW)                   |
   | - 82,000 lbs GCW Capacity                        |
   | - Center-Axle Steering Pivot                     |
   +--------------------------------------------------+

[bookmark: _5wab1leza86a]Vehicle Performance Metrics
· Vehicle Class:  Class 8 Heavy Commercial Electric Vehicle (HCEV).
· Powertrain:  3 independent electric motors generating ~1,070 hp (800 kW).
· Weight Configuration:  Up to 82,000 lbs Gross Combined Weight (GCW) long-range variant.
· Sensor Architecture:  HW4 camera suite (8 surrounding cameras providing multi-angle feeds).
· Driver Position:  Monocoque central driving position.
[bookmark: _70je7jgofbsc]Central Seating Ergonomics
1. Symmetrical Sightlines:  Unlike traditional left-hand drive Class 8 tractors, the central seat eliminates asymmetric blind spots directly in front of the hood. Visual reference points are centered, requiring equal angular perception for left and right targets.
2. Dashboard & HUD Visibility:  The central layout positions dual landscape telemetry displays symmetrically around the driver's forward focal point, minimizing head movement during target acquisition.
3. Pivotal Steering Center:  Steering inputs pivot around the vehicle's exact longitudinal centerline. Drivers must adjust their perception of lane positioning and front-axle tracking accordingly.
[bookmark: _w68xcznv7ap7]Steering Dynamic Simulation & Inertia Mechanics
· Front Axle Mass:  The weight of the tri-motor powertrain and front suspension creates non-linear rotational resistance. Initial wheel movement requires overcoming simulated static inertia.
· Force-Feedback Rebound:  Rapid steering inputs store kinetic energy in the simulated tire sidewalls. Releasing the wheel abruptly causes a "rebound" effect, causing vehicle oscillation if not actively managed by the driver's hands.
· Centering Force Matrix:  Centering resistance scales dynamically with simulated vehicle speed, requiring smooth, steady torque application rather than quick, jerky flicks.
[bookmark: _1ecnxm5wikf]4. Technical Execution: The 20-Target Steering Exercise
The core component of Game 00 is the  20-Target Steering Exercise . This drill presents 20 sequential, procedurally generated target nodes across the driver's field of view, simulating high-precision lane tracking, emergency swerve windows, and micro-adjustments.
       [Target Node 03] (Peripheral High)
              \
               \   Smooth Sweep
                \
  [Target Node 01] ----> [Target Node 02] (Center Target)
   (Initial Point)          /
                           /  Linear Transition
                          /
                  [Target Node 04] (Low Angle)

[bookmark: _j6gzu8tkwjva]Exercise Operational Sequence
1. Initialization:  The simulator centers the steering wheel telemetry. The driver maintains a balanced 9-and-3 clock position on the wheel.
2. Target Generation:  A target node appears within a 180-degree forward arc at varying angular displacements (ranging from 15° micro-adjustments to 180° full-lock turns).
3. Acquisition Phase:  The driver rotates the wheel to align the HUD reticle with the highlighted target center.
4. Hold & Stabilization Phase:  The reticle must remain within the target zone for a designated dwell time (e.g., 300 ms) without exceeding speed or jitter thresholds.
5. Rebound Mitigation Phase:  The driver smoothly returns the wheel toward center or transitions immediately to the next target node, controlling steering wheel recoil.
6. Repetition:  Sequence repeats across 20 consecutive nodes.
[bookmark: _7rpfhqwk5ux3]Step-by-Step Execution Protocol
+-----------------------------------------------------------------------------------+
|                          20-TARGET DRILL FLOW CHART                               |
+-----------------------------------------------------------------------------------+
|  [Start Sequence]                                                                 |
|         |                                                                         |
|         v                                                                         |
|  [Target Appears] ----> Apply smooth rotational torque (Avoid sudden flicks)     |
|         |                                                                         |
|         v                                                                         |
|  [Approach Node]  ----> Decelerate rotation prior to target alignment             |
|         |                                                                         |
|         v                                                                         |
|  [Enter Target]   ----> Hold position for designated dwell time                   |
|         |                                                                         |
|         v                                                                         |
|  [Target Cleared] ----> Dampen steering wheel rebound during transition          |
|         |                                                                         |
|         v                                                                         |
|  [Next Target (1-20)]                                                             |
+-----------------------------------------------------------------------------------+

[bookmark: _bikeyx3o1wo5]5. HUD Telemetry Metrics & Evaluation Matrix
Real-time feedback is provided via the simulator's Heads-Up Display (HUD). Drivers must monitor their operational metrics to balance speed with smooth control.
+-----------------------------------------------------------------------------------+
|                           HUD TELEMETRY INTERFACE                                 |
+-----------------------------------------------------------------------------------+
|  SMOOTHNESS:  [88/100]  |======--|     ACCURACY:   [94/100]  |========|       |
|  STEER ANGLE: +42.5 deg                REBOUND RATE: 1.2 deg/s (STABLE)           |
|  TARGET:      08/20     | HOLD: OK     FLAGS:      0                              |
+-----------------------------------------------------------------------------------+

[bookmark: _jhrjs7wrdi1f]HUD Telemetry Breakdown
· Smoothness Index (0–100):  Calculated by measuring the second derivative of the steering angle (jerk). High jerk values (rapid changes in acceleration) decrease the smoothness score.
· Accuracy Score (0–100):  Measures spatial precision—specifically the distance between the HUD steering reticle and the absolute center of the target node during the dwell phase.
· Steering Angle Indicator:  Real-time angular deflection of the wheel in degrees ( $\pm 450^\circ$  full lock range).
· Rebound Rate Tracker:  Monitors the angular velocity of the wheel when returning from an offset position. High negative or positive spikes indicate uncontrolled steering recoil.
· Dwell Status Indicator:  Visual timer confirming successful target lock-on.
[bookmark: _qvrbxooasq6]Smoothness vs. Accuracy Evaluation
Evaluation Domain,High Smoothness / Low Accuracy,Low Smoothness / High Accuracy,Optimal Balance (Target Profile)
Driver Behavior,"Overly cautious, sweeping rotational inputs; fails to hit exact target center points.","Aggressive, twitchy inputs; snaps violently to targets but creates high vehicle instability.",Controlled rotational acceleration and deceleration; locks onto target centers with minimal corrections.
Telemetry Signature,"Flat jerk curve, high spatial displacement error ( $> 5^\circ$ ).","Spike-heavy jerk curve ( $> 150^\circ/\text{s}^3$ ), zero spatial displacement error.","Bell-shaped velocity curve, low jerk ( $< 30^\circ/\text{s}^3$ ), near-zero spatial error ( $< 0.5^\circ$ )."
Class 8 Impact,"Safe ride comfort, but vehicle strays outside lane boundaries.","Vehicle stays centered, but excessive wheel movement damages steering linkages and creates rollover hazards.",Perfect lane-centering with maximum stability and minimal mechanical stress.
[bookmark: _v8zvap97thwp]6. Scoring Methodology & Mathematical Formulas
Final evaluation in Game 00 uses the standardized CDL Esports scoring architecture, weighting precision, mechanical efficiency, and operating safety.
[bookmark: _itds0ucxtewi]Weighted Composite Scoring Formula
$$\text{Final Score (\%)} = (0.40 \times \text{Accuracy}) + (0.30 \times \text{Efficiency}) + (0.30 \times \text{Safety})$$
· Accuracy Weight (40%):  Derived directly from the spatial precision score during target acquisitions ( $0 \text{ to } 100$ ).
· Efficiency Weight (30%):  Evaluated based on the Smoothness Index and total time taken to complete all 20 target cycles relative to baseline benchmarks.
· Safety Weight (30%):  Starts at  $100\%$  and deducts points for safety flags (e.g., severe rebound spikes, wild uncontrolled spinning, target misses).
[bookmark: _9nuafdymtgno]Experience Points (XP) Calculation Formula
$$\text{XP} = (\text{Accuracy} \times 10) + (\text{Efficiency} \times 5) - (\text{Flags} \times 50)$$
· Note:  Earned XP accumulates across the 120-day program to unlock higher driver certification tiers.
[bookmark: _tuppyp8ig3j4]Performance Tier Thresholds
+-----------------------------------------------------------------------------------+
|                         PROGRAM CERTIFICATION TIERS                               |
+-----------------------------------------------------------------------------------+
|  [BRONZE]   - 500 XP   | Theory Pass: 70%+  | Basic Control Proficiency           |
|  [SILVER]   - 2000 XP  | Theory Pass: 80%+  | Range Proficient + ELDT Compliant   |
|  [GOLD]     - 5000 XP  | Theory Pass: 85%+  | Signal 250ms + High Efficiency      |
|  [PLATINUM] - 10000 XP | Theory Pass: 95%+  | Job Ready + Remote Operator Capable |
+-----------------------------------------------------------------------------------+

Driver Certification Tier,Min. Composite Score,Min. Program XP,Required Operational Benchmarks
Bronze,70%,500 XP,Basic target acquisition complete; theory baseline achieved.
Silver,80%,"2,000 XP",Meets FMCSA ELDT theory passing requirement (80%+); consistent control.
Gold,85%,"5,000 XP",Smoothness  $\ge 85$ ; zero safety flags over consecutive runs.
Platinum (Expert),95%,"10,000 XP",Perfect execution; Smoothness  $\ge 95$ ; zero flags in tournament conditions.
[bookmark: _xq6mm96xqw8y]7. Common Operational Errors & Corrective Actions
During early Season 1 training, drivers frequently make specific mechanical errors due to unfamiliarity with force-feedback wheels and Class 8 inertia dynamics.
[bookmark: _ip8jpdy2fr2r]Diagnostic & Remediation Matrix
+-----------------------------------------------------------------------------------+
|                         TROUBLESHOOTING CONTROL ERRORS                            |
+-----------------------------------------------------------------------------------+
|  [Over-Steering / Oscillation]  ===> Solution: Firm 9-and-3 grip; resist snapping |
|  [Inertia Undershoot]           ===> Solution: Accelerate initial wheel rotation  |
|  [Target Overshooting]          ===> Solution: Begin deceleration 5-10 deg early  |
|  [Steering Rebound Spikes]      ===> Solution: Guide wheel back; do not release    |
+-----------------------------------------------------------------------------------+

Operational Error,Root Cause,Visual Telemetry Indicator,Corrective Action / Drill Focus
Over-Steering Oscillation,"Driver panics upon missing target center and rapidly inputs opposing force, causing a back-and-forth weave.",High-frequency sinusoidal waves on Steering Angle Indicator; rapid drop in Smoothness.,"Implement ""Fixation Control"": Lock eyes on the target center and allow hand movement to decelerate as the reticle approaches."
Inertia Undershoot,Driver fails to apply sufficient initial rotational torque to move the simulated front-axle mass.,Reticle lags significantly behind target appearance; low overall Efficiency score.,"Apply firm, smooth initial force to break static friction, then moderate force as the wheel gains rotational velocity."
Target Overshooting,Driver maintains high rotational velocity all the way into the target node without decelerating prior to entry.,"Reticle sweeps past target, requiring backward correction; low Accuracy score.","Practice ""Pre-Entry Deceleration"": Begin slowing wheel rotational velocity  $5^\circ \text{ to } 10^\circ$  before reaching target center."
Steering Rebound Spikes,"Driver lets go of the wheel after hitting a target, allowing force-feedback to snap the wheel back uncontrollably.",High spike on Rebound Rate Tracker ( $> 100^\circ/\text{s}$ ); Safety Flag triggered.,Maintain continuous contact with the wheel rim using both hands (9-and-3 grip); guide the wheel back smoothly.
Ergonomic Sightline Offset,"Driver positions body off-center relative to the Tesla Semi central driving rig, skewing angular judgment.","Systematic offset bias (e.g., consistently missing left targets to the right).",Re-align seating rig to absolute centerline; calibrate eye-level relative to dual HUD displays.
[bookmark: _vi4s4sphf6z]8. Daily Practice Routines & Training Progression
To ensure steady skill progression, Game 00 is integrated into the program's daily schedule structure.
+-----------------------------------------------------------------------------------+
|                                DAILY SCHEDULE LOOP                                |
+-----------------------------------------------------------------------------------+
|  09:00 - 09:45 | Classroom Micro-Lesson (ELDT Theory Focus)                       |
|  09:45 - 12:00 | Game Drills (Targeted Practice: Game 00 Aim Lab Wheel)           |
|  12:00 - 12:30 | Lunch / Technical Break                                          |
|  12:30 - 14:00 | Ranked Tournament (Same Seed / Standardized Target Layouts)      |
|  14:00 - 14:30 | VOD & Telemetry Review (Telemetry Analysis & Coaching)            |
+-----------------------------------------------------------------------------------+

[bookmark: _7e1nucm6l6u8]Progressive Practice Routines
[bookmark: _7j06tab40948]Routine 1: Warm-Up & Calibration (15 Minutes)
1. Goal:  Establish hand-eye coordination and body alignment with the central seating rig.
2. Protocol:
3. Complete 3 non-ranked runs of the 20-Target Exercise at low visual pace.
4. Focus exclusively on holding a continuous 9-and-3 hand position.
5. Target Criteria: Zero Safety Flags; ignore total time, focus on Smoothness  $> 80$ .
[bookmark: _p28awsfmvphx]Routine 2: Smoothness & Rebound Isolation Drill (30 Minutes)
1. Goal:  Eliminate force-feedback recoil spikes and stabilize rotational acceleration.
2. Protocol:
3. Execute 5 target runs focusing on smooth transitions between target nodes.
4. Monitor the Rebound Rate Tracker after every target clearance.
5. Target Criteria: Maintain Smoothness score  $\ge 90$ ; zero rebound spikes  $> 20^\circ/\text{s}$ .
[bookmark: _ck234lnw9mef]Routine 3: High-Precision Speed Runs (45 Minutes)
1. Goal:  Maximize Accuracy score while decreasing target acquisition time.
2. Protocol:
3. Execute 8 ranked target sequences under competitive time constraints.
4. Push rotational velocity during transitions while decelerating smoothly prior to node entry.
5. Target Criteria: Accuracy score  $\ge 90$ ; overall composite score  $\ge 85\%$ .
[bookmark: _ti3r7x33jytp]Routine 4: Ranked Tournament Simulation (Daily 12:30 PM - 2:00 PM Slot)
1. Goal:  Demonstrate baseline mastery under competitive, standardized conditions.
2. Protocol:
3. Compete on standardized target seeds against leaderboard peers via hub.esportsleaguehub.com.
4. Submit telemetry data directly to the GHL CRM tracking system.
5. Target Criteria: Achieve Silver Tier benchmark (2,000 XP equivalent performance) or higher.
[bookmark: _21ztac7zdpl9]Routine 5: VOD & Telemetry Review (Daily 2:00 PM - 2:30 PM Slot)
1. Goal:  Identify mechanical flaws via frame-by-frame VOD analysis and telemetry graphs.
2. Protocol:
3. Overlay HUD jerk curves with VOD video playback.
4. Pinpoint exact frame indices where safety flags or accuracy drops occurred.
5. Formulate targeted adjustments for the next morning's micro-lesson session.

