[bookmark: _ilz9ykpefkl4]Game 04: Terrain Tetris — Dozer Cut/Fill Grade Planning Study Guide & Briefing Document
[bookmark: _oiqnza9pygql]Executive Summary & Module Overview
Game 04: Terrain Tetris  is a core simulator module within  Season 2: Operator (Days 31–60)  of the Operator Esports League 120-Day Remote Heavy Equipment Training Program. Situated in the "Production Skills" phase of the curriculum, this module transitions trainees from basic machine mechanics to complex site planning and high-precision earthmoving execution.
Operating a remote dozer via a small-footprint simulator setup, trainees are tasked with reading site blueprints and executing bulk material movements across defined terrain sections. Conceptualized as  "Tetris with dirt,"  the game isolates cut/fill planning, blade elevation management, material volume calculation, and ground pressure control.
+-----------------------------------------------------------------------------------+
|                                 SEASON 2 OPERATOR                                 |
|                                    (Days 31-60)                                   |
|                                                                                   |
|  +-----------------------+     +-----------------------+     +-----------------+  |
|  | Game 02: Dig & Drop   | --> | Game 03: Loadout      | --> | Game 04:        |  |
|  | Precision (Excavator) |     | Logistics (Loader)    |     | Terrain Tetris  |  |
|  +-----------------------+     +-----------------------+     | (Dozer)         |  |
|                                                              +-----------------+  |
+-----------------------------------------------------------------------------------+

[bookmark: _2rmsuzgewtb2]Core Specifications Table
Attribute,Specification Details
Game Title / Code,Terrain Tetris / Game 04
Curriculum Phase,Season 2: Operator (Days 31–60)
Equipment Class,Crawler Dozer (Remote Operations Stack)
Primary Skill Focus,"Cut/Fill Grade Planning, Volume Accuracy, Blade Pitch/Lift Control"
Classroom Tie-In,"Soils, Cut/Fill Math, Site Reading, Ground Pressure, Fuel Efficiency"
Hardware Setup,"Small-Footprint Simulator (Dual Joysticks, Pedals, Multi-Cam / VR)"
Target Audience,"Remote Operator Trainees (Ages 18–35, Gamer Background)"
[bookmark: _2rvgkgjs3f89]Machine Mechanics & Control Protocols
Mastery of remote dozer operations requires precise coordination between hydraulic blade inputs and machine track traction. In a remote operations center, operators rely on multi-camera feeds and haptic feedback without the benefit of traditional seat-of-the-pants physical feel.
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[bookmark: _3j6occ17g7kx]1. Joystick Controls & Blade Pitch/Lift Mechanics
· Right Joystick (Blade Elevation & Pitch):  Controls blade lift (Y-axis) and blade pitch/tilt (X-axis).
· Blade Lift/Lower:  Raising or lowering the blade dictates the depth of cut or lift thickness during fill. Precise micro-adjustments are essential to avoid gouging or washboarding.
· Blade Pitch Control:  Adjusting the forward or backward pitch of the blade edge determines soil engagement angle. Pitching forward increases cutting efficiency in hard soils; pitching backward aids in carrying and drifting material smooth across fill zones.
· Left Joystick (Steering & Direction):  Manages track drive vectors, forward/reverse direction, and counter-rotation pivot steering.
· Ground Pressure Management:  Smooth, steady joystick inputs prevent unnecessary track slippage. Abrupt blade drops increase resistance, causing tracks to spin, degrading grade accuracy, accelerating track wear, and triggering safety penalties.
[bookmark: _p0yzrm96gwuz]Gameplay & Objective Architecture ("Tetris with Dirt")
In  Terrain Tetris , the virtual site is divided into  100m² grid sections . Trainees are presented with varying micro-topography requiring cut (excavation of high spots) and fill (depositing material into depressions) to match a designated digital blueprint shape.
                           100m² GRID SECTION SCHEMATIC
         
         0m             2.5m            5.0m            7.5m           10.0m
      0m +---------------+---------------+---------------+---------------+
         |  CUT ZONE     |  CUT ZONE     |  TRANSITION   |  FILL ZONE    |
         |  (+0.4m Dirt) |  (+0.2m Dirt) |  (On Grade)   |  (-0.3m Dirt) |
     2.5m+---------------+---------------+---------------+---------------+
         |  CUT ZONE     |  TRANSITION   |  FILL ZONE    |  FILL ZONE    |
         |  (+0.3m Dirt) |  (On Grade)   |  (-0.2m Dirt) |  (-0.5m Dirt) |
     5.0m+---------------+---------------+---------------+---------------+
         |  TRANSITION   |  FILL ZONE    |  FILL ZONE    |  FILL ZONE    |
         |  (On Grade)   |  (-0.1m Dirt) |  (-0.4m Dirt) |  (-0.6m Dirt) |
     7.5m+---------------+---------------+---------------+---------------+
         |  FILL ZONE    |  FILL ZONE    |  FILL ZONE    |  FILL ZONE    |
         |  (-0.2m Dirt) |  (-0.3m Dirt) |  (-0.5m Dirt) |  (-0.4m Dirt) |
    10.0m+---------------+---------------+---------------+---------------+

[bookmark: _ymq06kvladfx]Operational Workflow
1. Site Analysis:  Scan the 100m² section overlay. Identify high zones (cuts) and low zones (fills).
2. Material Balancing:  Calculate optimal travel paths to push cut material directly into fill pockets, minimizing empty reverse travel distance (deadheading).
3. Rough Grading Pass:  Utilize blade pitch to shear off elevated contours and drift bulk earth toward target depressions.
4. Finish Grading Pass:  Adjust blade height to exact target elevations, maintaining continuous contact along the 100m² grid to meet strict volume and variance tolerances.
[bookmark: _53hn773n1a16]Quantitative Performance Metrics & Thresholds
Every simulation run generates real-time telemetry converted into objective evaluation scores across three core metrics:  Accuracy ,  Efficiency , and  Safety .
                         METRIC EVALUATION PIPELINE
                         
  +----------------------------------------------------------------------+
  |                         TELEMETRY INGESTION                          |
  +-----------------------+----------------------+-----------------------+
                          |                      |
                          ▼                      ▼
               +--------------------+  +-------------------+
               | Volume Accuracy    |  | Grade Variance    |
               | (<1.5% Error Target)| | (<2.0cm Threshold)|
               +----------+---------+  +---------+---------+
                          |                      |
                          +----------+-----------+
                                     |
                                     ▼
                        +--------------------------+
                        |  SCORING ACCURACY SLICE  |
                        |      (0 - 100 POINTS)    |
                        +--------------------------+

[bookmark: _kofcixubt1id]1. Volume Accuracy Margin (<1.5% Error Margin)
· Definition:  The percentage deviation between the final dirt volume placed in the fill zones versus the exact volume specified by the blueprint.
· Target:  Trainees must achieve an error margin  below 1.5% . Deficits (under-filling) leave structural voids; surpluses (over-filling) require costly secondary passes.
[bookmark: _s2p72dy2ol8j]2. Grade Variance Threshold (<2.0cm)
· Definition:  The absolute vertical distance between the blade cutting edge/finished terrain surface and the target blueprint grade line across a 50m pass.
· Target:  Maximum allowable variance is  <2.0cm . Exceeding this threshold results in point deductions under the Accuracy metric.
[bookmark: _8opfy2umqxe]3. Safety & Penalty Architecture
Safety carries critical weight in all Operator Esports League games. The following violations trigger explicit scoring penalties:
· Over-Excavation Penalty:  Cutting deeper than the target blueprint grade line damages subgrade soil integrity. Triggers instantaneous safety flags and accuracy penalties.
· Track Slip Penalty:  Excessive blade resistance causing track spin in place. Result: Deduction in Efficiency score (fuel/time loss) and potential Safety flags for uncontrolled ground pressure/tipping risks.
· Crush / Tip Violations:  Exceeding machine tipping limits or contacting site hazards results in an immediate run disqualification and zeroing of safety points.
[bookmark: _3yp1vzjt8htk]Scoring Matrix & Certification Tiers
[bookmark: _3wufbu3nafue]1. The Core 40/30/30 Weighted Formula
Performance across all simulator games outputs three individual sub-scores scaled from 0 to 100. The  Final Weighted Score  is calculated using the league-standard formula:
$$\text{Final Score} = (\text{Accuracy} \times 0.40) + (\text{Efficiency} \times 0.30) + (\text{Safety} \times 0.30)$$
· Accuracy (40%):  Volume error margin (<1.5%), grade variance (<2.0cm), and adherence to blueprint geometry.
· Efficiency (30%):  Cycle time, travel distance, fuel consumption, and material fill factor.
· Safety (30%):  Absence of safety flags, zero track slip violations, zero over-excavation events, and adherence to machine tipping/stability boundaries.
(Note: In Season 2 weekly 1v1 tournament bracket matches, raw telemetry points map to a breakdown of:  Time 30%  ,  Accuracy 40%  ,  Fuel 15%  ,  Safety 15%  ).
                       CORE 40/30/30 WEIGHTED FORMULA
                       
             +-------------------------------------------------+
             |              FINAL WEIGHTED SCORE               |
             +------------------------+------------------------+
                                      |
         +----------------------------+----------------------------+
         |                            |                            |
         ▼                            ▼                            ▼
+------------------+         +------------------+         +------------------+
| ACCURACY WEIGHT  |         | EFFICIENCY WEIGHT|         |  SAFETY WEIGHT   |
|       40%        |         |       30%        |         |       30%        |
|                  |         |                  |         |                  |
| • Grade Variance |         | • Cycle Time     |         | • Zero Over-Cut  |
| • Volume Error   |         | • Fuel Burn      |         | • Zero Track Slip|
| • Shape Fit      |         | • Distance Traveled        | • Machine Limits |
+------------------+         +------------------+         +------------------+

[bookmark: _w40hhvpw4qvn]2. Certification Tiers
Trainee progress throughout the 120-day curriculum is gated by standard certification thresholds. Unlocking higher seasons requires maintaining verified averages across all drills.
Tier,Required Final Score,Metric Criteria & Safety Requirements,Program Progression
Bronze,70.0+,"70+ Accuracy, 60+ Efficiency,  Zero crush/tip violations",Unlocks Season 2
Silver,85.0+,"85+ Accuracy, 80% Pro Rate,  <2 minor safety flags/week",Unlocks Season 3
Gold,92.0+,"92+ Accuracy, 90% Pro Rate, Pass Signal 250ms,  <1 flag/week",Unlocks Season 4
Platinum Expert,95.0+,"95+ Score on Rescue Relay Capstone, 95% Pro Rate,  Zero flags in Finals",Program Graduation & Immediate Job Interview
[bookmark: _78kyrpait9m7]Classroom Theory: Cut/Fill Math & Earthmoving Analytics
Sim drills are paired directly with daily classroom micro-lessons (9:00 AM – 9:45 AM). In Season 2, theory focuses heavily on earthmoving physics and soil mechanics.
[bookmark: _qaziu1aij12k]Key Classroom Concepts
1. Soil Volumetrics & Bank vs. Loose Cubic Meters:  Understanding how undisturbed earth ("bank") expands ("swell") when excavated, and shrinks when compacted into a fill zone.
2. Cut/Fill Balancing Equations:   $$\text{Net Volume} = \sum \text{Cut Volume (Bank)} - \sum \text{Fill Volume (Compacted)}$$  Trainees learn to calculate exact volumetric balances across 100m² grid tiles before lowering the blade.
3. OSHA 1926 Standards & Ground Pressure:  Evaluating soil stability, trenching safety boundaries, and dozer ground contact pressure to prevent cave-ins, side-slope tipping, or subgrade pumping.
4. Fuel Efficiency vs. Production Rate:  Balancing engine RPM and blade load carrying capacity to minimize fuel consumption per cubic meter moved.
[bookmark: _g60jbngedytf]Tournament Integration & VOD Coaching Protocol
[bookmark: _141wl526a7yr]1. Daily Schedule Integration
Training follows a strict 6-hour daily regimen designed to build muscle memory, operational discipline, and competitive resilience.
                            DAILY TRAINING SCHEDULE
                            
  09:00 - 09:45   [ Classroom Micro-Lesson: Theory & Soil Math ]
  09:45 - 12:00   [ Focused Game Drills: Max 2 Games / Aim-Trainer Style ]
  12:00 - 12:30   [ LUNCH / BREAK ]
  12:30 - 02:00   [ Ranked Tournament: 1v1 Brackets / Same Seed Maps ]
  02:00 - 02:30   [ VOD Review: Replay Analysis & Tactical Telestration ]

[bookmark: _o4wf68t15n12]2. Tournament Platform & Seed Maps
· Fairness Protocol:  All weekly 1v1 tournament bracket matches use identical  Map Seeds . Every competitor encounters the exact same soil density, contour profiles, and obstacle layouts, eliminating RNG (randomness) bias.
· Esports Infrastructure:  Scores sync instantly to the tournament dashboard, driving live leaderboards, XP accrual, and bracket advancement toward the Day 120 Live Championship.
[bookmark: _tf8ioaakyss3]3. VOD Review Coaching Methodology
From 2:00 PM to 2:30 PM, instructors conduct mandatory Video-On-Demand (VOD) review sessions:
· Replay Analysis:  Coaches pull top-performing and bottom-performing runs from the software queue.
· Telestration:  Instructors draw directly on the screen to highlight blade angle errors, improper track slip management, inefficient travel paths, or sub-optimal cut/fill sequence planning.
· Esports Methodology:  Isolating single micro-skills (e.g., initial cut pitch angle) in high-repetition drills converts cognitive planning into automatic muscle memory.
[bookmark: _e3zae3yw3w2z]Study Guide Summary & Key Takeaways
+-----------------------------------------------------------------------------------+
|                         TERRAIN TETRIS: QUICK REFERENCE                           |
+-----------------------------------------------------------------------------------+
|  1. CORE OBJECTIVE      | Push earth to fill blueprint shapes over 100m² grid.     |
|  2. ACCURACY TOLERANCE  | Volume error <1.5% | Grade variance <2.0cm.               |
|  3. BLADE MECHANICS     | Pitch forward to cut; pitch back to carry drift.        |
|  4. WEIGHTED FORMULA    | Final = (Accuracy * 0.4) + (Eff * 0.3) + (Safety * 0.3) |
|  5. SAFETY FIRST        | Over-excavation & track slip kill tier advancement.      |
+-----------------------------------------------------------------------------------+

· Core Lesson:  Cut/fill planning and grade control are non-negotiable foundations for remote heavy equipment operators.
· Rule of Execution:  Speed without precision is a failing strategy. Because Safety (30%) and Accuracy (40%) comprise 70% of the weighted score, a clean, zero-flag run will consistently defeat a fast run riddled with over-excavation or track slip penalties.
· Path to Platinum:  Consistently maintaining grade variance under 2.0cm and volume error margins under 1.5% across standardized map seeds is the benchmark for elite remote operations certification.

