[bookmark: _bazzi8h0on84]Game 05: Signal Survival — Comprehensive Study Guide & Briefing Document
[bookmark: _u56da4k8zc9j]Executive Overview & Core Objective ("The Game That Saves Lives")
Signal Survival (Game Code: Game 05)  serves as the critical safety differentiator within the 120-Day Remote Heavy Equipment Operator Esports Curriculum. Positioned in  Season 3: Pro League (Days 61–90) , Signal Survival elevates trainee capabilities from basic mechanical operation to adverse-condition mastery across all machine types (Excavator, Dozer, Loader, Tower Crane, and Haul Truck).
In real-world remote operations—spanning mining, construction, and disaster zones—network instability and signal degradation represent primary safety hazards. Operating heavy machinery without visual feedback or under severe input lag creates severe risks of collision, tipping, and structural damage. Dubbed  "The Game That Saves Lives,"  Signal Survival systematically conditions operators to maintain control during signal drops and execute muscle-memory emergency stops (E-stops) instantly when operating parameters exceed safe operational thresholds.
[bookmark: _huvceh3aldte]Remote Stack Mechanics & Network Instability Conditions
Remote machine control relies on a complex remote technological stack involving multi-camera video feeds, telemetry bandwidth, haptic response, and control signal translation. Signal Survival simulates real-world network degradation by injecting dynamic environment stressors:
[ Operator Input ] ---> [ Latency Injection (100–400ms) ] ---> [ 5% Packet Loss ] 
                                                                    │
                                                                    ▼
[ Machine Output ] <--- [ Emergency Stop / Drift Mitigation ] <--- [ 1–2s Camera Freeze ]

[bookmark: _zcxmihawx71w]1. Latency Injection (100–400ms)
· Mechanic:  The simulator dynamically introduces random control-and-video latency ranging between  100ms and 400ms .
· Operational Challenge:  Trainees must learn  latency compensation —predicting machine inertia and momentum rather than reacting solely to real-time visual output. Over-correcting during high-latency events induces severe machine oscillations ("joystick hunting").
[bookmark: _ed462k4ctsvm]2. 5% Packet Loss
· Mechanic:  A continuous  5% packet loss  rate is injected into the command stream.
· Operational Challenge:  Dropped packets result in intermittent control updates where joystick inputs are momentarily dropped or buffered, testing the trainee’s ability to remain calm and maintain smooth control inputs without panicking or over-steering.
[bookmark: _kkyjhyse9wci]3. Camera Video Freezes (1–2 Seconds)
· Mechanic:  Visual telemetry feeds suffer sudden, unannounced video frame freezes lasting  1.0 to 2.0 seconds .
· Operational Challenge:  Trainees experience complete loss of sight while the machine continues its last commanded movement vector.
[bookmark: _4bjeoosjo4e9]4. Control Drift Mitigation & Blind Movement Penalties
· Control Drift:  When latency or packet loss occurs, ongoing commands can cause machines to drift off-target or continue moving unexpectedly. Operators must learn proactive drift mitigation by centering controls and anticipating physical machine inertia.
· Blind Movement Penalties:  Moving equipment controls while video feeds are frozen (>1.0s) exposes site personnel and infrastructure to severe danger. The system tracks input activity during video blackout periods; executing uncoordinated maneuvers while "blind" results in immediate safety point deductions and flag penalties.
[bookmark: _ycyce2v12ahh]5. Emergency Stop (E-Stop) Instinct & Reaction Limits
· E-Stop Threshold:  If video lag exceeds tolerable limits, camera feeds freeze beyond safe windows, or control drift threatens site boundaries, operators must immediately depress the hardware E-stop switch.
· Reaction Limit:  Operators are held to a strict  <0.80-second reaction time limit  from the moment of critical signal failure or catastrophic camera freeze.
· Safety Instinct:  Signal Survival builds reflex-level E-stop muscle memory, ensuring operators default to a safe, zero-motion state rather than attempting to operate through total signal failure.
[bookmark: _nk4jvwv289fm]Scoring Model & Weighted Formula (40/30/30)
Every run in Signal Survival is objectively evaluated through automated telemetry output using the standard curriculum 40/30/30 weighted scoring model.
$$\text{Final Score} = (\text{Accuracy} \times 0.40) + (\text{Efficiency} \times 0.30) + (\text{Safety} \times 0.30)$$
Scoring Pillar,Weight,Telemetry Metrics Evaluated
Accuracy,40%,"Placement/grade error, spatial precision, machine path alignment, and control stability during active latency."
Efficiency,30%,"Total cycle time, fuel consumption, payload optimization, and smooth movement economy."
Safety,30%,"E-stop reaction time (<0.80s target), smooth control jerk/smoothness, avoidance of crush/tip violations, and zero blind movement violations."
[bookmark: _lljeceqq9fmx]Experience Points (XP) Calculation Formula
Tournament rankings and progression tracking rely on an integrated XP formula:
$$\text{XP Earned} = (\text{Average Accuracy} \times 10) + (\text{Efficiency} \times 5) - (\text{Safety Flags} \times 50)$$
Note: Any major safety violation (such as a machine tip or crush event) results in a flat  -100 XP  penalty.
[bookmark: _f73963yplyf8]Certification Tiers & Operational Thresholds
To progress through the program and achieve industry job placement, trainees must satisfy specific weighted score metrics and latency survival benchmarks:
Certification Tier,Overall Accuracy,Overall Efficiency,Safety & Flag Limits,Special Signal Survival Requirement,Progression Level
Bronze,70+,60+,Zero crush/tip violations,Basic signal loss protocol comprehension,Unlocks Season 2
Silver,85+,80%+ Pro Rate,< 2 minor flags / week,Standard lag management,Unlocks Season 3
Gold,92+,90%+ Pro Rate,< 1 minor flag / week,Pass Signal Survival at 250ms+ Latency,Unlocks Season 4
Platinum Expert,95+,95%+ Pro Rate,Zero flags in Finals,Pass Signal Survival at 250ms+ Latency  + 90%+ Pro Efficiency on Capstone,Certification + Day 120 Contractor Job Interview
[bookmark: _l2ef14vu9mv5]The 250ms+ Latency Benchmark
To unlock  Gold  or  Platinum Expert  certifications, operators must explicitly demonstrate competence under severe signal degradation. Passing Signal Survival under an injected latency threshold of  250ms or higher  (with packet loss active) is a non-negotiable barrier to entry for Seasons 4 and final graduation.
[bookmark: _cxlvpgvxrdvj]Classroom Remote Stack Theory & Daily Schedule
Signal Survival is supported by rigorous theoretical instruction, establishing the engineering and physical mechanics behind remote operations center workflows.
[bookmark: _ymw9eziykz9q]Daily Training Loop (6-Hour Structure)
09:00 - 09:45 ──► Classroom Micro-Lesson (Theory, Slides, Incident Analysis)
09:45 - 12:00 ──► Focused Game Drills (Signal Survival Reps, Aim-Trainer Style)
12:00 - 12:30 ──► Lunch / Break
12:30 - 02:00 ──► Ranked Tournament / Team Scrimmages
02:00 - 02:30 ──► VOD Review & Esports Replay Coaching

[bookmark: _s9kdyt2pskkt]Core Classroom Theory Module: The Remote Stack
1. Network Architecture:  Bandwidth constraints, packet routing, latency causes, and telemetry data compression.
2. Signal Degradation Protocols:  Standard operating procedures during signal degradation, emergency stop triggers, and communications fail-safes.
3. Multi-Camera Feeds:  Managing 4 to 6 simultaneous camera feeds, spatial awareness without "seat-of-the-pants" physical feel, and overcoming camera depth perception limits.
4. Ergonomics & Human Factors:  Remote operations center setup, screen distance, controller resistance, haptics, and operator fatigue management during high-stress adverse events.
5. OSHA Remote Ops & Incident Command:  OSHA guidelines for remote sites, crush zone boundaries, trenching standards, and emergency protocols.
[bookmark: _njr9rbp9nuae]Tournament Integration & VOD Review Coaching
Signal Survival serves as the core differentiator during Season 3 tournament competition and team scrimmages.
[bookmark: _9e8doew0fr76]Season 3 Team Scrimmages
1. Crew Configuration:  Trainees compete in 3-person crews operating interdependently:
2. Excavator Operator  (Digging and loading)
3. Loader Operator  (Loadout logistics and staging)
4. Haul Truck Driver  (Haul road transport)
5. Adverse Scrimmages:  Team scrims periodically inject random 100–400ms latency spikes across crew feeds simultaneously. Teams are scored on combined production output and verbal crew radio communications clarity under stress.
[bookmark: _jkbyd38bynbu]Seeded Maps & Fair Competition
All tournament runs in Signal Survival utilize identical  Map Seeds . Seeded maps guarantee that every trainee encounters the exact same terrain topology, obstacles, target placements, and signal degradation timing—ensuring 100% objective, fair esports competition across the live leaderboard.
[bookmark: _zh48it6dyjrf]Esports VOD Review Coaching Workflow
Daily VOD (Video-On-Demand) reviews transform raw gameplay data into actionable professional coaching:
[ Replay Queue Selection ] ──► [ Screen Drawing & Telemetry Overlay ] ──► [ Root-Cause Analysis ]

1. Queue Selection:  Instructors pull recent top-performing and bottom-performing Signal Survival runs directly from the dark-mode tournament hub VOD queue.
2. Telestrator Analysis:  Coaches draw directly on the replay video stream to highlight joystick over-corrections, control drift, delayed E-stop reactions, or uncoordinated inputs during camera freezes.
3. Telemetry Comparison:  The coach compares real-time input charts against video output to illustrate lag gaps, helping trainees visualize the physics of latency compensation and master the <0.80s E-stop instinct.

