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OVERVIEW

PART ONE



Runway Incursion

Definition in ICAO Doc 9870 AN/463

Pilot

Vehicle 
driver

ATC 
controller

Wrong instruction from controller

Factor

Enter the runway safety area 

without controllers' authorization

Any violation of procedural rules 

by the pilot

Any occurrence at an aerodrome involving the incorrect presence of an aircraft，vehicle or 
person on the protected area of a surface designated for the landing and take off of 
aircraft.



Case and Analysis

Hongqiao Airport, 2016

Serious Incident

Tenerife Disaster, 1977

Accident
Lack of effective 

monitoring & safety 

detection technical 

means

Decentralized and independent 

tower operation system

Difficult to establish common 

situational awareness for 

controllers, pilots and pilots
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Available Technologies

For ControllerFor Pilot/Driver



For Pilot & Driver

HUD Stop Bar RWSL

REL
THL



For Controller

A-SMGCS EFS



SOLUTION

PART TWO



Tower ATM Automation System in China

⚫ Published Technical Requirement and 

Configure Specification of Tower ATM 

Automation System.

⚫ Provide differentiated and efficient 

integrated work interface for different 

airport traffic.



Integrate RIP Function into Tower ATM automation system

For  P i lo t

Stop Bar

Video/Voice

Fo r  cont ro l l e r

A-SMGCS

EFS

For  cont ro l l e r

Fo r  cont ro l l e r

Tower
ATM

Automation 
System



I. RIP Function Based on Surveillance Sensor

Unknown on runway Departure conflict

Meets functional requirements  of A-SMGCS Level II



II. RIP Function Based on Control Intention

CTL -> LND TTX -> LIN

ensure all clearances are according to operational ATC procedures and rules



III. RIP Function Based on the Combination of Surveillance & Intention

No ENTER clearance

warning

No Take-off Clearance 

warning



Arrival conflict

Departure conflict

Taxiway conflict

IV. RIP Function Based on Video 



V. RIP Function Based on Voice Instruction

speech 
recognition

instruction 
recognition

Operation 
scenario 

recognition

Instruction 
speech 
generation

Incursion 
and Conflict 
detect

⚫ Conflict detection between voice instruction and runway status

⚫ Advanced warning of Voice based arrival/departure procedure 

instructions

⚫ Voice normalization analysis of ATC instructions

Potential conflict 

detection and warning



PART THREE

APPLICATION



Effect of Integrated RIP Function

⚫ pop up the real-time video of the alarm area 
automatically

⚫ Alarm information linked in related window

Departure conflict

Arrival conflict

track label highlight

alarm window



Video/Voice processing in RIP



Summary

Video processing effectively enhances the perception ability
of tower.

The introduction of speech recognition expands the scope of
safety detection.

it is recommended that integrating more RIP functions into 
the tower system to reduce the risk of runway operation.

Tower ATM automation system can enhance the situational awareness of
tower controllers and improve the control efficiency.

A full combination of A-SMGCS system and EFS system can
be more beneficial.



Thanks 
for Listening


