[bookmark: _qiyw3b68ehh1]Technical Study Guide: 09_Game_07_Hazard_Highway Hazard Perception & Night Driving
[bookmark: _ltnr06kn18o5]1. Program Overview & FMCSA Compliance Integration
This technical study guide and drill reference provides comprehensive coverage for  09_Game_07_Hazard_Highway , a core simulation module within Season 3 (Pro League, Days 61–90) of the FMCSA ELDT-compliant 120-Day CDL Class A Esports Training Program.
Game 07 is designed to bridge theoretical classroom knowledge with advanced behind-the-wheel (BTW) performance on public roads. The drill focuses on real-time hazard identification, extreme driving conditions, night operations, and railroad-highway crossing safety.
+-----------------------------------------------------------------------------------+
|                           120-DAY CURRICULUM ROADMAP                              |
+---------------------+---------------------+-----------------+---------------------+
| Season 1 (Days 1-30)| Season 2 (Days 31-60| Season 3 (61-90)| Season 4 (91-120)   |
| Rookie Bootcamp     | Operator            | Pro League      | Masters             |
| Theory & Basic Control| Safe Ops & BTW Range| Advanced Ops &  | Non-Driving &       |
| (ELDT Topics 1-7)   | (ELDT Topics 8-14)  | Public Road     | Remote Tesla Ops    |
|                     |                     | (ELDT 15-20)    | (ELDT 21-30)        |
|                     |                     | *GAME 07 DRILL* |                     |
+---------------------+---------------------+-----------------+---------------------+

[bookmark: _40xk11smro3e]FMCSA ELDT Theory Topic Mapping
Under 49 CFR Part 380 Appendices A and B (effective February 7, 2022), entry-level commercial drivers must demonstrate mastery across 30 theory topics before taking the state CDL skills exam. Game 07 directly trains and evaluates key mandates within the Safe Operating Procedures and Advanced Operating Practices categories:
ELDT Topic #,Topic Category,Regulatory Domain,Game 07 Drill Integration
Topic 10,Safe Operating Procedures,Distracted Driving & Perception,Scanning environmental visual fields without losing lane control or vehicular awareness.
Topic 13,Safe Operating Procedures,Night Operation,"Managing reduced visibility, visual glare, headlights, and thermal HUD integration."
Topic 14,Safe Operating Procedures,Extreme Driving Conditions,"Reacting to unexpected road debris, low-traction surfaces, and adverse environments."
Topic 15,Advanced Operating Practices,Hazard Perception,Early identification of potential and immediate hazards within a strict temporal window.
Topic 17,Advanced Operating Practices,Railroad-Highway Crossings,"Navigating grade crossings, recognizing clearance risks, and enforcing mandatory stops."
[bookmark: _8qy81b3f22b1]Federal Compliance vs. Internal Mastery Thresholds
· FMCSA Mandatory Standard:  Requires a minimum overall theory assessment score of  80%  administered by an eligible Training Provider Registry (TPR) entity. Completion must be reported to the TPR prior to state skills testing.
· Internal Program Standard:  A target score of  90%  overall theory mastery, combined with mandatory  100% safety-critical question mastery , clean VOD reviews, and certified simulator evaluations. Game performance provides supplemental diagnostic practice and does not replace federally required BTW hours or official TPR theory evaluations.
[bookmark: _p4br14145gsp]2. Drill Specifications: Game 07 - Hazard Highway
[bookmark: _c4a7h0b5bp93]Primary Drill Objectives
1. Dynamic Video Hazard Identification:  Analyze high-definition DashCam and multi-camera simulated driving feeds in real time.
2. Temporal Window Reaction:  Identify, evaluate, and click on dynamic hazards within a strict  3-second detection window  from initial visual footprint appearance.
3. Advanced Night Navigation:  Utilize central-seat visual architecture and Thermal Infrared Night Vision HUD overlay to spot unlit hazards in low-light conditions.
4. Grade Crossing Execution:  Approach, assess, and execute zero-violation protocol at all Railroad-Highway Grade Crossings.
[bookmark: _kdcr71lnakxv]Tactical Gameplay Mechanics & Environmental Scenarios
                          [ CAMERA FEEDS & THERMAL HUD ]
                                       |
                   +-------------------+-------------------+
                   |                                       |
          [ DAYLIGHT SCENARIOS ]                 [ NIGHT / EXTREME SCENARIOS ]
          * Pedestrian Intrusions                * Unlit Pedestrians / Animals
          * Sudden Brake Lights                  * Low-Beam Headlight Limits
          * Work Zone Lane Shifts                * Thermal Infrared Overlay Target
          * RR Grade Crossings                   * Adverse Weather Glare
                   |                                       |
                   +-------------------+-------------------+
                                       |
                           [ 3-SECOND DETECT WINDOW ]
                                       |
                   +-------------------+-------------------+
                   |                                       |
         [ TARGET IDENTIFIED ]                   [ TIMEOUT / MISSED HAZARD ]
         * Correct Hazard Click                  * False Positive / Late Click
         * Action: Slow / Change Lane            * +1 Safety Flag Penalty
         * Score: +Accuracy / +Safety            * Score: -50 XP Deduction

· Pedestrian & Vulnerable Road User Intrusions:  Jaywalkers emerging between parked vehicles, bicyclists swaying into the travel lane, and highway maintenance personnel working near shoulders.
· Sudden Brake Light / Rapid Deceleration Clusters:  Lead vehicles making abrupt stops, brake light cascades in congested corridors, and slow-moving agricultural machinery on rural routes.
· Work Zones & Lane Merges:  Construction zone taper changes, abrupt lane drops, barrel shifts, and erratic arrow-board guidance.
· Railroad-Highway Grade Crossings:  Active signal flashing, gate descents, tracks with short approach sight distances, and low-ground-clearance ("humped") crossing traps.
· Low-Visibility & Night Scenarios:  Unlit pedestrians on dark shoulders, disabled vehicles without hazard flashers, wildlife approaching the roadway, and glare from oncoming high beams.
[bookmark: _iwodo2gioc5a]3. Technology Architecture: Tesla Semi & Remote Operations Layer
Game 07 simulates both standard Class 8 operational dynamics and the advanced technological interface of the  Tesla Semi , preparing drivers for both traditional in-cab operations and future teleoperation roles.
[bookmark: _3xowizwajnvw]Tesla Semi Hardware Specifications
· Class & Configuration:  Class 8 Heavy-Duty Electric Tractor.
· Powertrain:  3 independent electric motors generating ~1,070 hp (800 kW).
· GCW & Payload:  82,000 lbs Gross Combination Weight; up to 48,000 lbs payload capacity.
· Efficiency Baseline:   1.7 kWh/mile  fully loaded target.
· Charging System:  1.2 MW Megacharger system interface.
· Driver Orientation:  Central driving seat layout providing symmetrical panoramic road vision.
+-----------------------------------------------------------------------------------+
|                        TESLA HW4 CAMERA ARCHITECTURE (8 CAMS)                     |
|                                                                                   |
|                          [Cam 1: Forward Long-Range]                              |
|                          [Cam 2: Forward Wide-Angle]                              |
|                                       |                                           |
|   [Cam 3: Left Fender]                |                [Cam 4: Right Fender]      |
|   [Cam 5: Left B-Pillar]              |                [Cam 6: Right B-Pillar]    |
|                                       |                                           |
|                          [Cam 7: Rear Cargo/Trailer]                              |
|                          [Cam 8: Thermal IR HUD Feed]                             |
+-----------------------------------------------------------------------------------+

[bookmark: _ln8bvmbjhewq]Advanced Vision & HUD Systems
1. HW4 Camera Array:  8 high-resolution camera feeds covering forward, lateral, blind-spot, and trailing zones.
2. Thermal Infrared (IR) Night Vision HUD:  Overlay projection displayed on the central dashboard screens. Thermal IR highlights heat signatures (pedestrians, wildlife, running engines, active brake drums) long before they become visible in standard high-beam illumination.
3. Multi-Camera Management:  Drivers must actively toggle and monitor 8 camera angles alongside traditional mirror checks (6 mirrors) to eliminate blind spots around the 53-foot trailer envelope.
[bookmark: _86pcthp9gjen]Remote Operator Teleoperation Layer (California DMV / CPUC Compliant)
Per regulatory filings for remote operations (e.g., Austin and Bay Area centers), remote operators must hold a valid US CDL, pass background checks, undergo DOT drug/alcohol screening, and complete specialized teleoperation training.
· Operational Framework:  Level 2 ADAS (FSD Supervised) with human-in-the-loop remote monitoring and remote backup capability.
· Latency Constraints:  Game 07 simulates network latency ranging from  100 ms to 400 ms , including random packet loss, jitter, and temporary camera freezes.
· Emergency Stop Protocol (E-Stop):  Remote operators must execute an emergency stop or safe pull-over protocol within  < 0.8 seconds  of a system warning or critical visual disruption.
[bookmark: _6mqhgprzuoei]4. Technical Deep Dives: Hazard Perception, Night Ops, & Crossings
[bookmark: _goy1boak3z1h]Topic 15: Hazard Perception & Visual Search Protocols
Hazard perception is the ability to recognize potential hazards on the road before they become immediate dangers.
+-----------------------------------------------------------------------------------+
|                        HAZARD IDENTIFICATION TIMELINE                             |
|                                                                                   |
|  [ Visual Footprint Appears ] ---> [ 2-Second Eye Scanning Rule ]                 |
|                                                   |                               |
|                                                   v                               |
|  [ Emergency Evasion Triggered ] <--- [ 3-Second Click Window Opens ]             |
+-----------------------------------------------------------------------------------+

[bookmark: _cbt0hoihki3t]The 2-Second Eye Scanning Rule
Drivers must maintain continuous visual movement. Do not stare at any single object for more than 2 seconds. Scanning must follow a structured circuit:
1. Far-ahead highway path (12–15 seconds forward).
2. Left flat and convex mirrors.
3. Center instrument cluster / Thermal HUD.
4. Right flat and convex mirrors.
5. In-cab central displays / Blind-spot camera feeds.
[bookmark: _i1siotkm3nik]The 3-Second Hazard Detection Window
In the Hazard Highway drill, dynamic hazards appear as visual footprints. Players have exactly  3 seconds  from the initial hazard trigger to log an accurate click or system input.
· Potential Hazard:  An object or situation that  could  require speed or direction changes (e.g., a parked delivery truck with interior lights on).
· Immediate Hazard:  A situation that  definitely  requires immediate evasive action, braking, or lane altering (e.g., the door of that delivery truck swinging open into the travel lane).
[bookmark: _fcqw0h8aqaxq]Topic 13: Night Operation Procedures & Thermal HUD Execution
Night driving increases risk due to drastically reduced sight distances, glare, and impaired depth perception.
+-----------------------------------------------------------------------------------+
|                         HEADLIGHT ILLUMINATION VS SIGHT DISTANCE                  |
|                                                                                   |
| Low Beams:   ================> [ Illuminates ~250 Feet ]                          |
| High Beams:  ===================================> [ Illuminates ~350-500 Feet ]    |
| Thermal HUD: =======================================================> [ >1000 Ft] |
+-----------------------------------------------------------------------------------+

[bookmark: _t2cq8qbxt6ol]Low Beams vs. High Beams
· Low Beams:  Provide forward visibility for approximately  250 feet . At speeds above 45 mph, stopping distance can exceed 250 feet, causing the vehicle to "outdrive its headlights."
· High Beams:  Provide forward visibility for  350 to 500 feet . High beams must be dimmed to low beams within  500 feet  of an oncoming vehicle or within  500 feet  when following another vehicle.
[bookmark: _27af996c4g7f]Glare Management
· When blinded by oncoming high beams, direct visual focus toward the  right edge line  (fog line) of the lane until the passing vehicle has cleared. Never look directly into oncoming headlights.
[bookmark: _tomqv8qdgjs1]Night Glare vs. Thermal HUD Operations
While standard optics are blinded by oncoming high beams or poor environmental lighting, the Tesla Semi Thermal Infrared HUD relies on heat signatures rather than visible light. Drivers must learn to cross-check the windshield view with the Thermal HUD feed to identify hazards hidden in shadow or glare zones.
[bookmark: _vqzhm36jny1y]Topic 17: Railroad-Highway Grade Crossings
Railroad-highway crossings are critical high-risk zones requiring strict operational protocols to avoid collisions or vehicle trapping.
+-----------------------------------------------------------------------------------+
|                   RAILROAD-HIGHWAY CROSSING SAFETY PROTOCOL                       |
|                                                                                   |
|  [ APPROACH ]  --> Decelerate, turn off interior noise/radios, open windows.      |
|  [ ASSESS ]    --> Check tracks in both directions; verify exit clearance.         |
|  [ EXECUTE ]   --> Cross in a low gear; NEVER shift gears on the tracks.          |
+-----------------------------------------------------------------------------------+

[bookmark: _70wh9s85fill]Key Operating Rules
1. Exit Space Verification:  Never cross a track unless there is sufficient room to clear the rear of the trailer by at least  15 feet  beyond the furthest rail. Never stop on the tracks.
2. No Gear Shifting:  Select a gear that allows steady, uninterrupted momentum before initiating the crossing.  Do not shift gears while actively crossing railroad tracks.
3. Mandatory Stop Vehicles:  Vehicles carrying hazardous materials or passenger buses must stop between  15 and 50 feet  from the nearest rail before proceeding.
4. Humped Crossings & Ground Clearance:  Low-slung trailers (e.g., lowboys, car haulers, livestock trailers) can become high-centered ("hung up") on elevated tracks. Drivers must assess track profile gradient prior to traversal.
[bookmark: _4cp4ppnpp6kj]5. Scoring Methodology & Performance Formulas
Performance in Game 07 - Hazard Highway is quantified using a multi-factor formula that measures perceptual accuracy, driving energy efficiency, and regulatory safety compliance.
+-----------------------------------------------------------------------------------+
|                                SCORING FORMULA                                    |
|                                                                                   |
|   FINAL SCORE = (Accuracy * 0.40) + (Efficiency * 0.30) + (Safety * 0.30)         |
|                                                                                   |
|   XP GENERATED = (Accuracy * 10) + (Efficiency * 5) - (Flags * 50)                |
+-----------------------------------------------------------------------------------+

[bookmark: _jpphsdtzqa84]The 40/30/30 Standard Weighting Formula
$$\text{Final Score} = (\text{Accuracy Score} \times 0.40) + (\text{Efficiency Score} \times 0.30) + (\text{Safety Score} \times 0.30)$$
1. Accuracy (40% Weight):  Measures hazard detection precision, clip-spotting correctness, and reaction speed within the 3-second window.  $$\text{Accuracy Score} = \left( \frac{\text{Hazards Identified within 3s}}{\text{Total Hazards Present}} \right) \times 100$$
2. Efficiency (30% Weight):  Evaluates operational energy usage against the Tesla Semi baseline target of  1.7 kWh/mile . Smooth driving, optimal brake regeneration, and avoiding unnecessary rapid acceleration preserve efficiency scores.
3. Safety (30% Weight):  Tracks compliance with safety rules, speed limits, lane boundaries, and grade-crossing rules. Starts at 100% and is reduced by safety flag deductions.
[bookmark: _bkg65zheriyb]Experience Points (XP) Calculation Formula
$$\text{XP} = (\text{Accuracy Score} \times 10) + (\text{Efficiency Score} \times 5) - (\text{Flags} \times 50)$$
[bookmark: _shcacqoiln14]Safety Flag Penalties (-50 XP per Flag)
Safety flags are severe penalties triggered by critical driving violations:
· Missed Immediate Hazard:  Failure to click/spot an immediate hazard within 3 seconds.
· False Positive Hazard Click:  Triggering an evasive response or clicking when no hazard exists.
· Railroad Crossing Violation:  Shifting gears on tracks, stopping within 15 feet of rails, or entering an uncleared track zone.
· Speeding in Work Zone / Low Visibility Zone:  Exceeding post or condition-adjusted safe speeds.
· E-Stop Delayed Action:  In teleoperation mode, failing to trigger emergency procedures within 0.8 seconds of a signal fault.
[bookmark: _k7xn1v11sef8]6. Performance Evaluation & Certification Tiers
Student performance across the 13 games determines progression through four structured certification tiers. Earning Platinum status validates both traditional CDL readiness and qualification for Tesla Remote Operator roles.
+-----------------------------------------------------------------------------------+
|                            CERTIFICATION TIER PROGRESSION                         |
|                                                                                   |
|  [ BRONZE TIER ]   --> 500 XP  | 70%+ Theory Pass Baseline                        |
|  [ SILVER TIER ]   --> 2000 XP | 80%+ Theory Pass + BTW Range Proficiency         |
|  [ GOLD TIER ]     --> 5000 XP | 85%+ Theory + 1.7 kWh/mi + Signal <250ms Pass    |
|  [ PLATINUM TIER ] --> 10000 XP| 95%+ Theory + Zero Flags Finals + TPR Reported   |
+-----------------------------------------------------------------------------------+

Certification Tier,XP Threshold,Academic & Driving Performance Requirements,Career & Industry Status
Bronze,500 XP,70%+  clean theoretical test score baseline. Completes basic steering and inspection drills.,CLP Candidate / Entry Student
Silver,"2,000 XP","80%+  theory pass (FMCSA ELDT standard) + verified BTW range proficiency (straight, offset, parallel, alley dock).",Range Certified Trainee
Gold,"5,000 XP",85%+  theory pass +  1.7 kWh/mi  Tesla efficiency target achieved + Signal Survival Remote latency pass (<250ms).,Public Road Ready
Platinum (Expert CDL),"10,000 XP",95%+  Rescue Relay score +  1.7 kWh/mi  efficiency +  Zero Safety Flags  in finals + complete FMCSA TPR reporting + logged BTW hours (10h range / 10h road).,Job Ready Carrier Driver + Remote Tesla Operator Qualified
[bookmark: _hqtdci8uysve]7. Key Terminology & Quick Reference Review
· FMCSA TPR (Training Provider Registry):  The national database maintained by the FMCSA where registered providers report student ELDT theory and BTW completion.
· 3-Second Hazard Window:  The maximum allowable time in Game 07 to identify and click a dynamic roadway hazard from its first visible footprint.
· Thermal Infrared (IR) HUD:  An optics system that projects visual heat signatures onto the central display screen to detect unlit hazards during night operations.
· HW4 Camera Array:  Tesla's 8-camera hardware suite providing 360-degree vision around the tractor and trailer.
· 1.7 kWh/mile:  Baseline energy efficiency metric for the fully loaded (82,000 lbs GCW) Tesla Semi tractor.
· E-Stop Protocol:  Mandatory safety mechanism requiring teleoperators to initiate emergency stopping maneuvers within  < 0.8 seconds  upon loss of signal or critical system warning.
· Humped Crossing:  A railroad grade crossing with an elevated profile that risks high-centering long or low-clearance trailers.
· Safety Flag Deduction:  A severe  -50 XP penalty  assessed for critical safety failures, false hazard clicks, or regulatory grade crossing violations.

