[bookmark: _wvf7r9wase4k]Study Guide & Briefing Document: Game 01 - Blade Balance (Dozer Grade Control)
[bookmark: _lsjm486kuuyu]1. Executive Overview & Program Context
Game 01: Blade Balance  is a foundational simulator module within  Season 1: Rookie Bootcamp (Days 1–30)  of the Operator Esports League 120-Day Remote Heavy Equipment Operator Training Program.
The core purpose of Blade Balance is to isolate and drill two vital dozer operator skills:  blade height control  and  grade reading . Conceptualized with the hook  "like balancing a tray,"  this module converts physical machine mechanics into precise digital control. In remote operations—where operators lack physical seat feel ("seat-of-the-pants" haptic feedback) and must rely entirely on multi-camera displays, latency-compensated inputs, and telemetric visual guides—mastering micro-adjustments on the blade is essential before advancing to complex earthmoving and cut/fill planning.
[bookmark: _evjt9oxh57sl]Summary Specification
· Game Code:  Game 01
· Machine Type:  Crawler Dozer
· Core Skill:  Blade height control, grade reading, ground pressure management
· Training Hook:   "Like balancing a tray"
· Target Objective:  Maintain blade height within a  2cm variance  of the target grade line across a  50-meter pass
· Curriculum Placement:  Season 1 Rookie Bootcamp (Days 1–30)
· Prerequisites:  Fundamentals of fine joystick control (established in Game 00: Aim Lab Bucket)
[bookmark: _jbv1azyww7pa]2. Machine Controls & Operational Mechanics
Remote dozer operation requires converting visual depth queues from camera feeds into smooth joystick inputs. Game 01 isolates blade actuation to develop muscle memory and eliminate over-correction ("porpoising") during a pass.
[bookmark: _h5dlsifpid3w]Dozer Joystick & Hydraulic Controls
· Blade Lift Control (Y-Axis / Fore-Aft):  Pushing forward lowers the dozer blade; pulling back lifts the blade. Micro-adjustments are required to keep the cutting edge on target without gouging the substrate or riding over material.
· Blade Pitch Control (Z-Axis / Tilt & Pitch):  Adjusts the cutting angle of the blade relative to ground pitch. Proper pitch control ensures optimal dirt-carrying capability without causing excessive track slip or dig-in.
· Ground Pressure Management:  Operators must balance blade depth with machine track traction. Cutting too deep increases ground resistance, causing track slippage, uneven weight distribution, ground pressure spikes, and grade distortion. Lifting too abruptly leaves excess material, creating high spots along the 50m pass.
[bookmark: _1fgpyn1zf4lt]Execution Standard: The 50m Grade Pass
1. Line Entrance:  Approach the starting line aligned with the target grade line.
2. Engagement:  Lower the blade using fine joystick lift/pitch inputs until the cutting edge matches the specified elevation.
3. Pass Maintenance:  Travel forward at a constant speed for  50 meters , keeping the blade edge within  $\le$  2cm of target grade variance .
4. Smoothness Execution:  Avoid rapid, jerky joystick inputs. Jerky inputs register as stability/smoothness violations and negatively impact both Safety and Accuracy scores.
[bookmark: _vvychoosi483]3. Classroom Theory & Micro-Lesson Integration
Blade Balance is directly paired with daily classroom theory to ensure trainees understand the physical and telemetry-based principles behind the simulator drills.
[bookmark: _wysccu1dzn63]Daily Loop Schedule Breakdown (6-Hour Day)
· 09:00 – 09:45 | Classroom Micro-Lesson:  45 minutes of theory covering grade reading, dozer hydraulics, ground pressure dynamics, and remote control stack protocols.
· 09:45 – 12:00 | Focused Game Drills:  2.5 hours of dedicated simulator practice (maximum 2 games per session; 20–50 high-repetition runs per module).
· 12:30 – 02:00 | Ranked Tournament:  1.5 hours of standardized competition using fixed map seeds.
· 02:00 – 02:30 | VOD Review:  30 minutes of video-on-demand replay analysis and esports-style coaching.
[bookmark: _8g60aywx3lm2]Classroom Micro-Lesson Topics for Game 01
1. Grade Reading Fundamentals:  Understanding elevation stakes, laser grid lines, target grade displays, and visual grade indicators within the remote operator HUD.
2. Ground Pressure & Soil Physics:  How blade fill factor, machine operating weight, track contact area, and material push resistance affect grade stability.
3. Remote Stack & Latency Limits:  Managing blade height control through remote telemetry systems, understanding bandwidth constraints, camera depth perception limitations, and haptic response delays.
4. Ergonomics & Safety Limits:  Operator posture in small-footprint simulators, machine tipping limits, crush zone awareness, and OSHA remote operation safety standards.
[bookmark: _3h8ahpp31cir]4. Scoring Mechanics & Mathematical Formulas
The Operator Esports League uses an objective, automated scoring model across all games. Instructor subjectivity is eliminated; performance is measured through precise telemetry captured by the simulator software and logged into the central tracker.
[bookmark: _ipp5xd6tn678]The 40/30/30 Weighted Scoring Formula
Every run outputs three primary sub-scores scaled from 0 to 100. The  Final Weighted Score  is calculated as:
$$\text{Final Weighted Score} = (\text{Accuracy} \times 0.40) + (\text{Efficiency} \times 0.30) + (\text{Safety} \times 0.30)$$
     +-------------------------------------------------------+
     |                FINAL WEIGHTED SCORE                   |
     +---------------------------+---------------------------+
                                 |
        +------------------------+------------------------+
        |                        |                        |
        v                        v                        v
+---------------+        +---------------+        +---------------+
|   ACCURACY    |        |  EFFICIENCY   |        |    SAFETY     |
|     (40%)     |        |     (30%)     |        |     (30%)     |
+---------------+        +---------------+        +---------------+
| • Grade       |        | • Pass Time   |        | • Smoothness  |
|   Variance    |        | • Fuel Usage  |        | • Safety Flags|
|   (<2cm target|        | • Cycle Speed |        | • Ground      |
+---------------+        +---------------+        |   Pressure    |
                                                  +---------------+

[bookmark: _y7u4scbba2m7]Sub-Metric Breakdown for Blade Balance
· Accuracy (40% Weight):  Measures grade variance along the 50m pass. Deviations beyond the 2cm threshold drop the score proportionally.
· Efficiency (30% Weight):  Evaluates cycle time, travel speed consistency, and fuel consumption during the pass.
· Safety (30% Weight):  Evaluates input smoothness (jerk reduction), ground pressure management, avoidance of track spin/tipping hazards, and zero tolerance for safety violations.
[bookmark: _pvt7pycpnhc9]Leaderboard Experience Points (XP) Formula
Trainees earn XP to unlock higher certification tiers. XP rewards clean, accurate passes over raw speed:
$$\text{XP} = (\text{Average Accuracy} \times 10) + (\text{Efficiency} \times 5) - (\text{Safety Flags} \times 50)$$
· Safety Penalty:  A severe safety flag (e.g., tipping hazard or severe crash/crush violation) incurs an immediate  -100 XP penalty  or a  -50 XP deduction per flag  on the daily leaderboard.
[bookmark: _sshjgk7xrleb]5. Certification Tier Thresholds & Progression
Progression through the 120-Day curriculum is strictly gated by safety and accuracy metrics. Trainees must meet or exceed specific benchmark thresholds to advance from Season 1 through to Platinum certification.
Certification Tier,Minimum Accuracy,Minimum Efficiency,Safety & Flag Requirements,Curriculum Unlock / Status,Total XP Required
Bronze,70+,60+,Zero crush/tip violations,Unlocks Season 2 (Operator),500 XP
Silver,85+,80%  pro rate,$< 2$  minor flags per week,Unlocks Season 3 (Pro League),"2,000 XP"
Gold,92+,90%  pro rate,Pass Signal 250ms latency test;  $< 1$  flag/week,Unlocks Season 4 (Masters),"5,000 XP"
Platinum Expert,95+,95%  pro rate,Score 95+ on Rescue Relay Capstone;  Zero flags in Finals,"Graduation, Certification & Contractor Job Interview","10,000 XP"
[bookmark: _4mudz4kjxzw1]6. Tournament Software & VOD Review Coaching
The program leverages a dark-mode, industrial esports dashboard to run daily rankings, weekly brackets, and coaching sessions.
+-----------------------------------------------------------------------+
|                    TOURNAMENT DASHBOARD HUB                           |
+-------------------+-------------------------------+-------------------+
|  LIVE LEADERBOARD |         VOD REVIEW QUEUE      |   PLAYER CARD     |
|  1. BladeKing     | [>] Run #104 - Grade Spike    | GamerTag: DozerDawg|
|  2. GradeQueen    |     Coach Telestrator Screen  | Tier: Silver      |
|  3. DozerDawg     |     - Red: Porpoising Input   | Avg Acc: 88.4     |
|                   |     - Green: Target 2cm Line  | Safety Flags: 0   |
+-------------------+-------------------------------+-------------------+

[bookmark: _b3d7u3b6ez7l]Map Seeds & Tournament Fairness
To maintain absolute competitive fairness, all trainees compete on identical  Map Seeds  in daily ranked tournament runs. This ensures that ground topography, soil density, and distance obstacles are 100% identical for every player, allowing objective assessment on the live leaderboard.
[bookmark: _6jq0743zl9l8]VOD Review Coaching Methodology
During the daily  2:00 – 2:30 PM VOD Review  block, instructors act as esports coaches:
· Replay Selection:  The coach accesses the dark-mode platform’s VOD Queue and pulls recent runs from both top-tier performers and struggling trainees.
· Telestrator Analysis:  The coach overlays drawings directly onto the video replay:
· Porpoising Patterns:  Highlighting erratic, over-corrected joystick inputs where blade height oscillates wildly above and below the 2cm grade boundary.
· Ground Pressure Losses:  Drawing attention to points where excessive cut depth caused track slippage and loss of forward momentum.
· Correction Technique:  Demonstrating how subtle, micro-adjustments on the pitch and lift axes stabilize the cutting edge.
[bookmark: _nsncpsh3h3or]7. Key Takeaways & Study Questions
[bookmark: _a16p7vhy9bzw]Core Takeaways
· Fine joystick control and grade reading are non-negotiable prerequisites for remote heavy equipment operators.
· Safety carries a  30% weighting  in all scoring calculations; high speed cannot compensate for sloppy execution or safety flags.
· Operating within a  2cm grade variance  over a  50m pass  establishes the baseline control necessary to progress to complex Season 2 cut/fill operations (such as Game 04: Terrain Tetris).
[bookmark: _mt62tqlzwddm]Trainee Self-Assessment Quiz
· What is the maximum allowable grade variance in Game 01: Blade Balance?
· Answer:   $\le$  2cm over a 50-meter pass.
· How is the Final Weighted Score calculated for every simulator run?
· Answer:   $\text{Accuracy} \times 0.4 + \text{Efficiency} \times 0.3 + \text{Safety} \times 0.3$ .
· What are the minimum score requirements to achieve a Bronze Certification tier?
· Answer:  70+ Accuracy, 60+ Efficiency, and Zero crush/tip violations (requires 500 XP).
· Why are identical Map Seeds used during ranked tournament sessions?
· Answer:  To ensure absolute fairness and objective scoring by presenting every operator with identical terrain and conditions.
· How does aggressive joystick over-correction ("porpoising") impact an operator's scorecard?
· Answer:  It increases grade variance (lowering Accuracy) and creates machine instability/jerk (triggering safety flags and lowering Safety).

