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ILS :  A SHORT HISTORY REMINDER









ILS : THE KEY CONCEPT



ILS :  SIMULATOR    A320  AND 737
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AGENDA
• 0. How It Works
• 1. System Architecture & Ground Layout
• 2. The Glide Path (GP / GS) - Vertical Guidance
• 3. Physical Principle: Modulation Depth Difference (DDM)
• 4. Core Ground and Airborne Components
• 5. Redundancy & Safety Features
• 6. ILS Operational Categories
• 7. ILS Approach inside an Airbus A320
• 8. Targeting Russian Airports
• 9.  Microsoft Simulator  2020/2024
• 10 Weaknesses of an ILS — Single Points of Failure (SPF)
• 11. ALTERNATIVES TO ILS IN CASE OF FAILURE



0.  How It Works









1. Global Ground Architecture & Protection Zones











Global Ground Architecture & Protection Zones

• 1. The Localizer (LLZ / LOC): Lateral Guidance

• 2. The Glide Path (GP / GS): Vertical Guidance

• 3. Distance Fixes: Markers vs. DME

• 4. Signal Protection Zones (Critical & Sensitive Areas)





The Localizer (LLZ / LOC) - Lateral Guidance

• Chapter 1: Introduction to the Localizer

• Chapter 2: The Ground Station - Physical Installation

• Chapter 3: Safety and Antenna Structure

• Chapter 4: Beam Coverage and Operational Specifications



















Localizer  Station & MotherBoards  (LLZ)





GLIDE   SLOPE   (GP)



















2. The Glide Path (GP / GS) - Vertical Guidance



AGENDA GLIDE SLOPE

•Chapter 1: Introduction to the Glide Path

•Chapter 2: Ground Installation & Antenna Geometry

•Chapter 3: Signal Modulation and Dual-Lobe Physics

•Chapter 4: Descent Gradient and Angle Specifications

•Chapter 5: Operational Safety Features & False Signals

























3. Physical Principle: Modulation Depth Difference (DDM)





















4. Core Ground and Airborne Components of an ILS











AGENDA CORE GROUND - 1
• 1. Overall ILS Architecture

• 2. The Localizer — Lateral Guidance

• 3. Localizer Indication in the Cockpit

• 4. The Glide Slope — Vertical Guidance

• 5. Glide-Slope Signal Principle

• 6. The ILS Is Therefore a 3-D Guidance System

• 7. DME — Distance Information

• 8. Marker Beacons — The Historical Distance Component

• 9. Ground Monitoring Equipment

• 10. Critical and Sensitive Areas



AGENDA CORE GROUND  - 2

• 11. Airborne ILS Antennas

• 12. Airborne Navigation Receivers

• 13. Primary Flight Display — The Pilot's Main ILS Interface

• 14. Flight Mode Annunciator — FMA

• 15. Flight Director

• 16. Autopilot and ILS Coupling

• 17. Dual-Channel and Autoland Capability

• 18. Approach Lighting — Transition from Instruments to Visual Flight

• 19. The Complete ILS Chain

• 20. The Key Concept























































































5. Redundancy & Safety Features















































































6. LS Operational Categories















7.  ILS APPROACH ON A320



AGENDA ILS APPROACH – A320

•Airbus A320 ILS Approach Architecture – ECAM

•Standard Operating Procedures – SOP

•MCDU Setup

• ILS Display Activation

•Arming the APPR Mode on the FCU

•Second Auto Pilot Engagement

•Localizer Capture

•Glide Slope Capture







































8. Sheremetyevskoye    ILS Installations



























OPERATION 
BLINDFALL

• Phase I: Intelligence & Target Acquisition

• Phase II: Asset Preparation

• Phase III: Execution

• Phase IV: Aftermath

• Phase V: Attribution













9. Microsoft Simulator   2020/2024



10.  Software Development Across the   
Complete ILS Infrastructure

















































10. Weaknesses of an ILS — Single Points of Failure 
(SPF)





Chapter 1 — Understanding 
SPF in the ILS Architecture







Chapter 2 — Ground-Side 
Single Points of Failure















Chapter 3 — RADIO 
PROPAGATION







Chapter 4 — AIRBORNE SPF





















11.    ALTERNATIVES TO ILS IN CASE OF FAILURE



ALTERNATIVES TO ILS IN CASE OF FAILURE

• 1. The Fundamental Question
• 2. GBAS / GLS — The Closest Technological Alternative to ILS
• 3. GBAS and Low-Visibility Operations
• 4. SBAS / LPV — Satellite-Based Precision-Like Guidance
• 5. RNAV / GNSS Approaches
• 6. RNP and RNP AR
• 7. Conventional Navigation — The Last Independent Layer
• 8. Visual Approach
• 9. The Critical Weakness of GNSS Alternatives
• 10. Comparison — ILS vs Modern Alternatives
• 11. What Happens at a Mega-Hub After an ILS Failure?
• 12. The Real Future: ILS + GLS + PBN, Not Simply “Replace ILS”























































IMPROVEMENTS



IMPROVEMENTS

• COST OF AN ILS

• TIME REQUESTED TO CONSTRUCT AND INSTALLATION

• ILS AT SCHOOL  (ENAC  AIRBUS   BOEING  TEXTRON AVIATION)

• OFFICIAL URL LINKS

• ILS CYBER ATTACK EXPOSITION

• NETWORK ARCHITECTURE



I HOPE YOU WILL 
UNDERTAND BETTER 
THE ILS CONCEPT.

Thank you

The Ideo-lab Team


