[bookmark: _r3b5qsdsck1l]Game 07: Haul Truck Time Trial — Study Guide & Briefing Document
[bookmark: _y6jq8l6bxxet]Executive Briefing & Game Overview
Game 07: Haul Truck Time Trial  ("Racing with a 50-Ton Truck") is a core training module situated in  Season 3: Pro League (Days 61–90)  of the 120-Day Remote Heavy Equipment Operator Esports Curriculum. Designed for trainees utilizing small-footprint simulators, this game shifts the operational focus to high-tonnage transport, speed-versus-safety trade-offs, and multi-machine coordination.
Module Parameter,Specification / Detail
Game Code,Game 07
Game Title,Haul Truck Time Trial
Curriculum Phase,Season 3: Pro League (Days 61–90)
Primary Machine,50-Ton Mining Haul Truck
Core Skill Trained,"Situational awareness, haul road navigation, full cycle timing"
Operational Hook,"""Racing with a 50-ton truck"""
Daily Loop Allocation,"45 min Classroom Micro-Lesson, 2.5 hrs Focused Game Drills, 1.5 hrs Ranked Tournament, 30 min VOD Review"
Tournament Format,"Team Scrims / Team Relay (3-person crew: Excavator, Loader, Haul Truck)"
The operational objective of Game 07 is to complete a full haul road circuit, maintaining precise speed control on steep downgrades, coordinating with AI traffic and spotters, navigating blind spots via multi-camera monitoring, and executing precise dump zone backing maneuvers with an error margin of under 10 cm, all while maintaining a zero-collision record.
[bookmark: _59f8c5n65eei]50-Ton Haul Truck Mechanics & Operational Parameters
Operating a 50-ton haul truck remotely introduces distinct physical dynamics, inertia management challenges, and mechanical limits that differ significantly from excavators or dozers.
[bookmark: _v6av0nzi994s]Vehicle Dynamics & Inertia Management
· Mass & Payload Impact:  A loaded 50-ton haul truck possesses extreme momentum. Stopping distances expand exponentially compared to light vehicles or empty runs. Operators must anticipate deceleration zones hundreds of feet in advance.
· Ground Pressure & Traction:  Navigating uneven pit terrain and haul roads requires understanding soil mechanics and surface conditions to maintain traction and prevent side-slips or tip-overs.
· Remote Operational Interface:  Operators interact with the vehicle using a compact simulator hardware setup featuring dual joysticks, foot pedals, a multi-camera view (32-inch triple-camera monitor array or VR headset), and communication headsets. Without physical "seat-of-the-pants" feel, visual telemetry and video feedback replace kinesthetic cues.
[bookmark: _vljg6ubbd510]Haul Road Navigation & Speed Management
Navigating mine haul roads demands strict adherence to speed boundaries, lane disciplines, and braking protocols.
[bookmark: _s21h612o78ir]12% Downgrade Retarder Brake Speed Management
· Downgrade Mechanics:  Haul road designs frequently feature 12% downgrades. Descending a 12% grade with a fully loaded 50-ton truck without proper retarding creates severe brake wear, overheating, or catastrophic loss of vehicle control.
· Retarder Brake Protocol:  Remote operators must utilize hydraulic/electric retarding systems rather than relying solely on service brakes. Retarder braking controls downhill speed by modulating engine transmission resistance, allowing a safe, steady descent speed without overheating friction brakes.
· Speed Consistency:  Maintaining optimum target speed on downgrades directly impacts the  Efficiency  sub-score (cycle time and fuel efficiency) while preventing speed-related safety violations.
[bookmark: _mvds1fnzcks8]Blind Spot Camera Feed Monitoring & AI Traffic/Spotter Coordination
Remote operators must manage multi-camera feeds to maintain continuous 360-degree situational awareness across populated mine sites.
[bookmark: _mcckre30mwti]Multi-Camera (4–6 Feeds) & Blind Spot Monitoring
· Feed Array:  Season 3 Pro League standards mandate operating across 4 to 6 video feeds. Operators must actively split visual attention between forward haul views, mirror/side feeds, rear backing cameras, and blind-spot monitoring feeds.
· Depth Perception & Latency:  Camera views compress depth perception. Operators must compensate for camera distortion and potential remote stack latency (ranging from baseline network delay to injected lag spikes) when judging clearance near pit walls, berms, and co-located machinery.
[bookmark: _85ryf9wbhq6h]AI Traffic & Spotter Coordination
· AI Traffic Navigation:  Haul roads are populated with dynamic AI traffic (light vehicles, auxiliary equipment, and other haulers). Operators must yield right-of-way according to site safety rules and maintain safe following distances.
· Spotter Integration:  In loading and dumping sectors, operators coordinate with AI traffic spotters and pit personnel via audio comms and visual signals, following spotter guidance during positioning and dumping sequences.
[bookmark: _9a3urr1ig3e6]Precision Dumping & Backing Execution (<10cm Error Margin)
The cycle culminates in the dump zone, where speed must transition into high-precision positioning.
[Haul Road Approach] ──> [Dump Zone Alignment] ──> [Reverse Backing (<10cm Target)] ──> [Bed Hoist & Dump]

[bookmark: _xcdygmuhisk3]Backing & Positioning Protocol
· Target Margin:  The rear tires and dump box must be backed into the designated hopper or berm edge with  less than 10 cm of placement error .
· Berm Contact & Edge Safety:  Over-backing risks pushing past safety berms or damaging dumping infrastructure; under-backing leads to spillage penalties and inefficient material flow.
· Dump Cycle Completion:  Once positioned within the <10 cm margin, the operator engages the bed hoist, completes material discharge, lowers the bed completely, and accelerates back onto the haul road loop.
[bookmark: _n58fol5u32l5]Zero Collision Safety Rules & Violation Penalties
Safety is non-negotiable in remote heavy equipment operation. In Game 07, safety metrics directly gate trainee progression.
· Zero Collision Standard:  Any contact with AI traffic, spotter personnel, haul road barriers, or loader equipment constitutes a major safety infraction.
· Safety Scoring Impact:  The  Safety Score  starts at 100 and is reduced by infractions (e.g., speed violations, improper retarder use, hard contact, tip/crush events).
· Automatic Progression Penalties:
· A single safety flag or contact violation reduces overall XP via the tournament system formula:  $\text{XP} = (\text{Avg Accuracy} \times 10) + (\text{Efficiency} \times 5) - (\text{Flags} \times 50)$ .
· A safety violation in tournament play deducts 100 XP immediately.
· Tipping or severe collision invalidates higher-tier certification eligibility (e.g., Gold requires  $<1$  flag/week; Platinum Expert requires  Zero flags  in finals).
[bookmark: _ompf7u5aznvr]Scoring Formula & Certification Tier Thresholds
Game 07 outputs three distinct sub-scores from 0 to 100, which are synthesized into a weighted final score determining leaderboard standing and certification progression.
[bookmark: _ig1y879ya1sc]The 40 / 30 / 30 Weighted Scoring Formula
$$\text{Final Weighted Score} = (\text{Accuracy} \times 0.4) + (\text{Efficiency} \times 0.3) + (\text{Safety} \times 0.3)$$
· Accuracy (40% Weight):  Evaluates placement precision in the dump zone (<10 cm margin), line retention on haul roads, and precise load/dump positioning.
· Efficiency (30% Weight):  Measures total haul cycle time, fuel burn rate, and retarding efficiency during downhill runs.
· Safety (30% Weight):  Evaluates speed limit compliance, zero collisions, smooth retarder application, e-stop readiness, and absence of safety flags.
[bookmark: _l79sqnhchsvj]Certification Tier Thresholds
Trainees advance through four distinct certification tiers based on their cumulative performance metrics and weighted game scores:
Certification Tier,Game Score Threshold,Criteria & Unlock Requirements
Bronze,70+,"70+ Accuracy, 60+ Efficiency, Zero crush/tip violations. Unlocks Season 2."
Silver,85+,"85+ Accuracy, 80% pro rate compliance,  $<2$  minor flags per week. Unlocks Season 3."
Gold,92+,"92+ Accuracy, 90% pro rate compliance, Pass Signal Survival at 250ms latency,  $<1$  flag per week. Unlocks Season 4."
Platinum Expert,95+,"95+ score on Rescue Relay capstone, 95% pro rate compliance,  Zero safety flags  in Finals. Qualifies graduate for Day 120 contractor job interviews."
[bookmark: _wg9l19m7mbzr]Classroom Curriculum & Daily Schedule Integration
Game 07 is embedded within Season 3 Pro League's structured daily schedule, linking classroom theory directly to simulator practice.
[bookmark: _6480w72v4zut]The 6-Hour Daily Training Loop
09:00 - 09:45  [Classroom Micro-Lesson]  (Theory, Haul Road Safety, Spotters)
09:45 - 12:00  [Focused Game Drills]     (Game 07 Haul Road & Backing Reps)
12:30 - 02:00  [Ranked Tournament]       (Team Relays & Same-Seed Map Competition)
02:00 - 02:30  [VOD Review Coaching]     (Screen Replay & Tactical Feedback)

[bookmark: _4ka68srxfdq4]Classroom Theory Topics (Season 3 Linkage)
· Haul Road Safety & Traffic Management:  Understanding right-of-way rules, haul road maintenance standards, and berm placement.
· Signal Degradation Protocols:  Preparing for latency spikes (100–400 ms), packet loss (5%), and camera freezes (1–2s) as trained in Game 05 (Signal Survival).
· Multi-Cam Feed Management:  Techniques for scanning 4 to 6 simultaneous camera feeds without visual fatigue.
· Crew Communications & Night Ops:  Voice protocols for multi-machine crews (Excavator operator loading, Loader feeding, Haul Truck hauling) during night and adverse condition shifts.
[bookmark: _6lgdwo72fkd2]Tournament Team Relay & VOD Review Coaching
[bookmark: _ljqa47k4fkim]Tournament Software & Team Scrims
· 3-Person Crew Relay:  In Season 3 Pro League, competition transitions from individual brackets to 3-person team scrims combining an  Excavator Operator , a  Loader Operator , and a  Haul Truck Operator .
· Combined Scoring:  The team score integrates individual weighted game scores (Accuracy 40%, Efficiency 30%, Safety 30%) with a dedicated  Crew Communications Score .
· Fairness via Map Seeds:  All competitors run on the exact same map seed generated by the tournament software to guarantee absolute fairness on the live leaderboard.
[bookmark: _88svhbxsdk3n]VOD Review Coaching Workflow
Daily training concludes with a mandatory 30-minute  Video on Demand (VOD) Review  session:
1. Queue Selection:  Instructors pull recent match replays from the dark-mode tournament platform's VOD Queue.
2. Telestrator Analysis:  Coaches draw directly on the replay video screen to highlight lines through curves, retarder brake entry points on 12% downgrades, blind spot camera scanning errors, and dump zone backing alignment.
3. Comparative Analysis:  Side-by-side reviews contrast a top-tier Platinum run against lower-scoring runs, demonstrating how clean, controlled operation consistently beats aggressive, fast driving that incurs safety flags.

