[bookmark: _l4642k5rqrdi]04_Game_02_Backing_Tetris Study Guide
[bookmark: _wbt6y1daamy4]1. Executive Overview & Drill Objectives
04_Game_02_Backing_Tetris (Backing Tetris & Alley Docking) serves as a primary practical simulation drill within the CDL Class A Esports Training Program. The drill is specifically designed to bridge theoretical spatial geometry with precise physical vehicle control, preparing trainees for real-world commercial motor vehicle (CMV) range operations and FMCSA compliance.
       [ START POSITION ]
               │
               ▼  (Steer Right / Swing Cab Left)
         ┌──────────┐
         │ Tractor  │
         └────┬─────┘
              └──┐  (Jackknife Angle / Setup)
                 ▼
            ┌─────────┐
            │ Trailer │
            └────┬────┘
                 │
                 ▼  (Push Straight into Pocket)
     ┌───────────────────────┐
     │  TARGET DOCK POCKET   │
     │  ◄───── <10cm ─────►  │
     └───────────────────────┘

[bookmark: _1uhgq4d10f96]Primary Drill Objectives
· Precision Placement:  Successfully guide a Class A tractor-trailer combination into designated blueprint target zones, achieving a final stopping accuracy error of  <10cm .
· Spatial Control & Geometry:  Master fundamental maneuver geometries, including 90-degree alley docking, offset backing, and parallel parking.
· Safety & Regulatory Compliance:  Enforce standard Get Out And Look (GOAL) safety protocols and eliminate hazardous boundary contacts or jackknife flags.
· Operational Efficiency:  Minimize excessive steering adjustments, engine thrashing, and unnecessary pull-ups while maintaining controlled speeds.
[bookmark: _a4fb9pcmjpvh]2. FMCSA ELDT Regulatory Alignment
Game 02: Backing Tetris directly fulfills the practical theory and virtual range requirements of the Federal Motor Carrier Safety Administration (FMCSA) Entry-Level Driver Training (ELDT) regulations (effective February 7, 2022, per 49 CFR Part 380, Subparts F and G, Appendix A).
[bookmark: _luab7j7kg6wo]ELDT Mapping Matrix
Regulation Standard,ELDT Topic Mapping,Training Delivery Method,Proficiency Criteria
49 CFR Part 380 Appendix A,Topic 6: Backing and Docking  (Basic Operation Category),Simulator / Game Drill (Game 02) & BTW Range,"Mastery of backing dynamics, visual tracking, mirror utilization, and zero-collision parking."
BTW Range Proficiency,Behind-the-Wheel Range Skills Logging,Physical Range & Virtual Prep,"Proficiency-based execution of straight line, offset back, parallel park, and alley dock maneuvers logged prior to state skills test."
TPR Reporting Requirement,FMCSA Training Provider Registry (TPR),Data Sync via Hub API,Completed theory (80%+ assessment score) and BTW range proficiency must be submitted to the TPR before scheduling state CDL skills tests.
[bookmark: _v6wh21kztari]3. Backing Geometry & Technical Maneuvers
Mastering commercial vehicle backing requires a deep understanding of articulation points, sight-side versus blind-side angles, trailer response delays, and pivot dynamics.
+-----------------------------------------------------------------------------------+
|                            MANEUVER GEOMETRY COMPARISON                           |
+----------------------+------------------------------------------------------------+
| Maneuver             | Spatial Setup & Trajectory                                 |
+----------------------+------------------------------------------------------------+
| 90-Degree Alley Dock | [Dock Pocket] <─── (90° Arc) ◄─── [Perpendicular Setup]    |
| Offset Backing       | [Target Lane] ◄─── (S-Curve Shift) ◄─── [Start Lane]       |
| Parallel Park        | [Boundary Line] ──────── [Parking Bay] ◄─── [Drive-Past]   |
+----------------------+------------------------------------------------------------+

[bookmark: _qjg3ohegtz3q]90-Degree Alley Docking Geometry
1. Perpendicular Setup:  Position the vehicle perpendicular to the dock bay, establishing a wide pull-up space (typically 40–50 feet in front of the bay opening).
2. Setup Cut (Hard Turn Away):  Turn steer wheels hard right (away from the dock) to push the rear of the trailer toward the sight-side (driver's side) dock opening.
3. Establishing Articulation Angle:  As the trailer pivots toward the bay entrance, turn steer wheels left to chase the trailer, holding an articulation angle that aligns the trailer tandems directly with the dock pocket.
4. Straightening & Straight Back:  Once the trailer rear enters the pocket, counter-steer to align tractor and trailer into a single straight vector, pushing straight back into the target zone within the  <10cm  final alignment tolerance.
[bookmark: _emdvzcamw2rg]Offset Backing Mechanics
· Lane Shift Trajectory:  Transition the vehicle from one lane into an adjacent parallel lane (offset left or offset right) within a restricted spatial corridor.
· Initial Turn & Counter-Steer:  Initiate a sharp turn into the target lane until the trailer rear crosses the boundary entrance, followed immediately by an equal and opposite counter-steer to align the tractor directly ahead of the trailer before touching boundary markers.
· Straight-Line Rollback:  Complete the maneuver by backing straight into the target box without crossing side boundaries.
[bookmark: _6deb21k09rnd]Parallel Parking Mechanics
· Drive-Past & Angle Entry:  Pull past the designated parallel parking space parallel to the boundary line.
· Sight-Side / Blind-Side Insertion:  Back up slowly while turning hard toward the parking space, aiming the rear corners of the trailer toward the rear boundary cone.
· Tractor Tuck-In:  Once the rear tandems enter the space, cut steer wheels hard in the opposite direction to sweep the tractor front inside the forward boundary line without striking front or rear cones.
[bookmark: _79tqjy2gni63]Central Seat & Multi-Camera / VR Operations (Tesla Semi Specs)
· Central Driving Position:  Backing Tetris incorporates central seating ergonomics modeled after Class 8 electric architecture (e.g., Tesla Semi), which alters traditional sight lines.
· Sensor & Mirror Integration:  Drivers must manage  6 physical/virtual mirrors  combined with  HW4 camera feeds  (8 camera views) and triple-cam setups.
· VR Head Tracking:  Virtual Reality (VR) headsets enable real-time head rotation for sight-side checking, mirror checks, and continuous rear-quarter spatial tracking during backing maneuvers.
[bookmark: _cipqbj6xfpiq]4. Safety Protocol & GOAL Rules
Safety is strictly enforced in Game 02. Neglecting standard inspection protocols or risking spatial boundaries results in severe scoring penalties and immediate maneuver disqualifications.
       ┌──────────────────────────────────────────────┐
       │     G.O.A.L. SAFETY INSPECTION PROTOCOL     │
       └──────────────────────┬───────────────────────┘
                              │
     ┌────────────────────────┴────────────────────────┐
     │ Stop Vehicle & Set Parking Brakes              │
     └────────────────────────┬────────────────────────┘
                              │
     ┌────────────────────────┴────────────────────────┐
     │ Dismount Cab & Perform 360° Walkaround           │
     └────────────────────────┬────────────────────────┘
                              │
     ┌────────────────────────┴────────────────────────┐
     │ Verify Tail Clearance & Ground Obstacles        │
     └────────────────────────┬────────────────────────┘
                              │
     ┌────────────────────────┴────────────────────────┐
     │ Re-enter Cab & Complete Backing Maneuver        │
     └─────────────────────────────────────────────────┘

[bookmark: _ejgwjp38yoin]Get Out And Look (GOAL) Directive
1. Execution Standard:  Drivers must execute a GOAL action whenever visual tracking via mirrors/cameras becomes uncertain, or when backing within critical proximity to rear dock bumpers.
2. Procedural Steps:
3. Bring vehicle to a complete stop and set parking brakes.
4. Dismount cab (virtual shift to walkaround mode) to inspect trailer tail clearance, overhead hazards, ground obstacles, and side tolerances.
5. Re-enter driver seat and resume backing maneuver with verified spatial clearance.
6. GOAL Violation:  Failure to initiate a GOAL check prior to entering high-risk proximity zones results in direct score deductions and invalidates perfection bonuses.
[bookmark: _pcr1ux6os5ub]Safety Flags & Operational Risk Prevention
· Boundary Contact (Flag):  Touching or crossing defined cone boundaries or dock side-lines incurs an immediate  Safety Flag .
· Dock Crash / Hard Bumper Impact:  Striking the loading dock wall or rear stop blocks above threshold speeds constitutes a critical safety failure, resetting the drill or triggering a severe point loss.
· Uncontrolled Jackknife:  Exceeding maximum articulation threshold angles where the tractor frame contacts the trailer tongue results in an immediate maneuver fail and a  -50 XP  flag penalty.
[bookmark: _rqg0z95ttx8s]5. Scoring Formula & Performance Metrics
Final evaluations in Game 02: Backing Tetris rely on a standardized three-pillar scoring matrix, ensuring balanced performance across speed, precision, and risk management.
[bookmark: _f6wx739kmxrs]Core Weighting Breakdown
$$\text{Final Grade} = (40\% \times \text{Accuracy}) + (30\% \times \text{Efficiency}) + (30\% \times \text{Safety})$$
          ┌─────────────────────────────────────────────────────────┐
          │               SCORING WEIGHTING MATRIX                  │
          └───────────────────────────┬─────────────────────────────┘
                                      │
         ┌────────────────────────────┼────────────────────────────┐
         ▼                            ▼                            ▼
  ┌──────────────┐             ┌──────────────┐             ┌──────────────┐
  │   ACCURACY   │             │  EFFICIENCY  │             │    SAFETY    │
  │     40%      │             │     30%      │             │     30%      │
  └──────┬───────┘             └──────┬───────┘             └──────┬───────┘
         │                            │                            │
  • Placement Distance         • Elapsed Time               • Zero Collisions
  • Blueprint Error (<10cm)    • Minimal Steering           • GOAL Execution
  • Angle Alignment            • Low Pull-Ups               • Zero Flags

[bookmark: _ml6ffmtqt0o5]Detailed Metric Components
· Accuracy (40% Weight):
· Target Zone Placement Error:  Measured in centimeters from the exact blueprint center point. Target:  <10cm .
· Angular Deviation:  Straightness of tractor and trailer relative to the dock walls (target < 1.0° alignment error).
· Efficiency (30% Weight):
· Total Maneuver Completion Time:  Time taken from initial pull-up to final brake set.
· Steering Smoothness:  Measured via wheel input oscillations and unnecessary wheel thrashing.
· Minimal Vehicle Mileage / Operations:  Lower movement overhead yields higher efficiency ratings.
· Safety (30% Weight):
· Flag Avoidance:  Clean run execution free of cone touches, line overruns, or extreme jackknife warnings.
· GOAL Protocol Adherence:  Proper execution of mandatory visual checks.
[bookmark: _wx8zer9tpt5r]XP Calculation Formula
Program XP is calculated using the standard CDL Esports formula:$$\text{XP} = (\text{Accuracy} \times 10) + (\text{Efficiency} \times 5) - (\text{Flags} \times 50)$$
· Note for Electric Class 8 Units (Tesla Semi):  Efficiency scoring integrates energy consumption compliance targeting  1.7 kWh/mile loaded .
[bookmark: _eg7r0ent0p3c]HUD Placement Accuracy Meter
The Heads-Up Display (HUD) provides real-time telemetry guidance during practical drills:
· Distance Delta Meter:  Live numerical distance feedback tracking rear bumper distance relative to the dock wall (targeting exact stopping points <10cm).
· Lateral Offset Gauge:  Displays dynamic alignment error off center-line in millimeters/centimeters.
· Articulation Angle Indicator:  Visual feedback warning drivers when trailer angle approaches critical jackknife thresholds.
[bookmark: _j1mddp4t5d3y]6. Common Backing Errors & Infractions
+------------------------------------------------------------------------------------+
|                         COMMON BACKING ERRORS & PENALTIES                          |
+--------------------------+-------------------------------+-------------------------+
| Error / Infraction       | Root Cause                    | Scoring Impact          |
+--------------------------+-------------------------------+-------------------------+
| Excessive Pull-Ups       | Over-correcting steering      | Efficiency Deduction    |
| Line / Boundary Overrun  | Misjudging rear overhang      | Safety Flag (-50 XP)    |
| GOAL Omission            | Rushing docking sequence      | Safety Score Reduction  |
| Tail-Swing Boundary Strike| Turning steer wheels too fast | Safety Flag (-50 XP)    |
+--------------------------+-------------------------------+-------------------------+

[bookmark: _mryxb0669vsh]1. Excessive Pull-Ups
· Description:  Moving the vehicle forward to correct trailer alignment after an improper setup or bad steer angle.
· Consequence:  Points are deducted from the  Efficiency (30%)  score for each extra pull-up beyond allowable limits.
[bookmark: _1bmb4mr6fd3f]2. Boundary Overruns & Cone Strikes
· Description:  Allowing tires, front bumper, or trailer tail overhang to break spatial boundary lines or strike boundary markers.
· Consequence:  Triggers an immediate  Safety Flag , applying a  -50 XP penalty  per occurrence and severely depressing the Safety (30%) metric.
[bookmark: _fzi1ws3mt136]3. GOAL Omission
· Description:  Backing directly into blind spots or final dock zones without activating Get Out And Look inspections.
· Consequence:  Deductions applied to the Safety score category; disqualifies the player from high-tier clean-run bonuses.
[bookmark: _ljio4llgb45]4. Tail-Swing Miscalculation
· Description:  Turning steer wheels hard while moving forward or backward without accounting for front tractor overhang or trailer tail-swing arc.
· Consequence:  Striking adjacent parked trailers, side cones, or obstacles, resulting in a severe safety flag.
[bookmark: _2ht7bk38g1s9]7. Practice Routines & Curriculum Integration
Game 02: Backing Tetris is systematically integrated across the 120-Day CDL Esports Program to build proficiency progressively from rookie mechanics to mastery.
┌──────────────────────────────────────────────────────────────────────────────────┐
│                        120-DAY CURRICULUM INTEGRATION                            │
└──────────────────────────────────────────────────────────────────────────────────┘
  SEASON 1: ROOKIE BOOTCAMP (Days 1–30)
  ├── Classroom: ELDT Topic 6 (Backing and Docking Theory)
  └── Game Drill: Basic 90-Degree Alley Docking (<10cm Target)
  
  SEASON 2: OPERATOR (Days 31–60)
  ├── BTW Range: Straight Line, Offset Back, Parallel Park, Alley Dock Logged
  └── Competitive Tournament: Weekly 1v1 Backing Bracket (Same Seed Layout)
  
  SEASON 3 & 4: PRO / MASTERS (Days 61–120)
  └── Advanced Operations: Central Seat Tesla Semi Mode, Remote Teleoperation (100–400ms)

[bookmark: _xk11eqho3acq]Curriculum Roadmap Integration
· Season 1: Rookie Bootcamp (Days 1–30)
· Focus:  Basic Operation & Theory. Complete ELDT Topic 6 theory. Introduce Game 02 Backing Tetris focusing on 90-degree alley docking alignment down to  <10cm  target zones.
· Season 2: Operator (Days 31–60)
· Focus:  Safe Operations & BTW Range Proficiency. Trainees execute physical range backing drills (straight line, offset backing, parallel parking, alley docking) with proficiency logged for FMCSA TPR reporting.
· Competitive Event:   Weekly 1v1 Backing Bracket  utilizing same-seed dock layouts to test backing speed, pull-up efficiency, and accuracy under head-to-head conditions.
· Season 3 & 4: Pro & Masters (Days 61–120)
· Focus:  Advanced Class 8 operations (Tesla Semi central driving position, regen braking integration) and Remote Operator Layer prep (managing backing latency from  100–400ms ).
[bookmark: _qv9cfhbgs0du]Standard Daily Training Loop (6-Hour Structure)
Time Window,Activity Phase,Focus & Execution
09:00 – 09:45,Classroom Micro-Lesson,"Theory coverage of mapped ELDT topics (e.g., Topic 6 Backing dynamics)."
09:45 – 12:00,Practical Game Drills,Concentrated practice on maximum 2 game modules (Game 02 Backing Tetris focus).
12:30 – 14:00,Ranked Tournament,Same-seed competitive backing trials; leaderboard ranking based on XP formula.
14:00 – 14:30,VOD & Telemetry Review,"Video-On-Demand analysis of pull-ups, spatial errors, and steering smoothness logs."
[bookmark: _cczdz7awugg8]8. Certification & Proficiency Tier Thresholds
To achieve formal graduation and FMCSA TPR completion status, drivers must demonstrate verified backing competence alongside overall program benchmarks.
       ┌─────────────────────────────────────────────────────────────┐
       │             CERTIFICATION TIER PROGRESSION                  │
       └──────────────────────────────┬──────────────────────────────┘
                                      │
     ┌────────────────────────────────┼──────────────────────────────┐
     │                                │                              │
     ▼                                ▼                              ▼
┌─────────┐                      ┌─────────┐                    ┌──────────┐
│ BRONZE  │                      │ SILVER  │                    │ PLATINUM │
│ 500 XP  │                      │ 2000 XP │                    │ 10000 XP │
│ 70%+    │                      │ 85%+    │                    │ 95%+     │
└─────────┘                      └─────────┘                    └──────────┘

[bookmark: _ec4gzyqy3k61]Program Certification Requirements
· FMCSA ELDT Completion:
· Theory:   80%+  overall pass mark across all 30 ELDT theory assessment topics.
· BTW Range Logging:  Documented proficiency across straight-line backing, offset backing, parallel parking, and alley docking.
· TPR Submission:  Official completion reported to the FMCSA Training Provider Registry prior to state CDL skills testing.
· Esports Performance Tiers:| Certification Tier | XP Threshold | Assessment / Efficiency Target | Backing & Range Proficiency || ------ | ------ | ------ | ------ || Bronze | 500 XP | 70%+ overall theory / clean run score | Basic 90° docking alignment completed. || Silver | 2,000 XP | 85%+ theory assessment score | Logged BTW range proficiency across all standard maneuvers. || Gold | 5,000 XP | 92%+ theory score | Mastered precision docking; passed Signal Survival remote module. || Platinum (Expert CDL) | 10,000 XP | 95%+ score + 1.7 kWh/mi efficiency | Zero safety flags in finals, full ELDT TPR reporting, 10hr range / 10hr road logged; fully job-ready and Tesla Remote Operator qualified. |

