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1. INTRODUCTION 

 

1.1  To cope with the increasing traffic and enhance the resilience of surveillance system, 

JCAB has developed and implemented a multi-sensor system consists of several surveillance sensors 

such as SSR, WAM and ADS-B, and HARP (Hybrid Air-Route surveillance sensor Processing 

equipment), which provides higher update rate and higher position accuracy. With a plan to integrate 

ADS-B data to expand the area of higher accuracy and higher update rate, Japan has also developed 

ADS-B quality performance monitoring tool.  

 

2. DISCUSSION 

2.1 In Japan, there are 21 en-route radars, 4 en-route WAM areas and ADS-B receivers 

installed at each WAM ground station. Surveillance service coverage in Japan is depicted in Figure 1.  

 

  
Previous surveillance coverage Current surveillance coverage 

Fig. 1：Surveillance service coverage in Japan 

SUMMARY 
This paper introduces the recent development of ADS-B quality 

performance monitoring tool in Japan and propose collaborations 
among APAC States for improving ADS-B quality performance of 
aircraft. 
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2.2 HARP collects target data from en-route SSRs and WAMs, and uses sensor fusion to 

calculate the position of aircraft. Currently, HARP is being updated to incorporate ADS-B data into its 

fusion data. These multi-sensor target data are displayed on the ATC display every 2 seconds. HARP 

multi-sensor system overview is depicted in Figure 2. 

 

 
Fig. 2：HARP multi-sensor system overview 

 

2.3 Along with the multi-sensor implementation, JCAB will use DAPs information with a 

goal of monitoring for conformance of selected altitudes and reducing the number of communications 

by airborne information (e.g. MACH number) as operational support for air traffic controllers. 

Currently, JCAB is in the process of updating SSRs with additional DAPs 

 

2.4 With a plan to expand the area of ADS-B, Japan has also developed an ADS-B 

quality performance monitoring tool. This tool monitors NIC/NACp values of each aircraft in each 

en-route WAM area. An example of NIC/NACp value of ADS-B in each WAM area is shown in table 

1 and table 2 respectively. Currently, over 95% of aircraft have NIC values of above 8 and over 95% 

of aircraft have NACp values of above 9 in all area, however, it is necessary to make an effort to 

reduce the number of aircraft which does not have NIC values above 8 nor NACp value above 8 in 

cooperation with other States, especially for foreign registered aircraft.  

Table 1.  NIC value of ADS-B in each WAM area 

 
Table 2.  NACp value of ADS-B in each WAM area 

HARP
Hybrid Air-Route surveillance sensor 

Processing equipment

Multi-sensor target data

(Entire Fukuoka FIR)

Sensors

En-route SSR

En-route WAM

En-route ADS-B

TEPS
Trajectorized En-route Traffic Data 

Processing System

Conventional display (image) Multi-sensor display (image)

Update rate: 10 seconds

Update aircraft position along with SSR 
detection every 10 seconds

Update rate: 2 seconds

Fusing all sensor data as multi-sensor 
target and output every 2 seconds
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2.5 With an increasing demand to cope with GNSS RFI jamming and spoofing, Japan 

also has developed GNSS RFI monitoring tool. The functional diagrams of GNSS RFI monitoring 

tool are shown in Figure 3. The tool on the left, for detecting GNSS jamming, acquires C/N0 data for 

each GPS satellite from the 80 GPS-based Control Station nearest to each airport, switching between 

them at regular intervals. If the C/N0 value falls below a set value, the tool will alert you to the 

possibility of GNSS jamming. The tool on the right, for detecting GNSS spoofing, compares ADS-B 

track data, which is dependent on GPS, with multi-sensor track data, which is not dependent on GPS, 

and if a clear deviation is found, it determines that GNSS spoofing is likely to be occurring. Currently, 

these tools have been evaluated for official operation. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Functional Diagrams of GNSS RFI Monitoring Tool 

 

 
3. ACTION BY THE MEETING 
 
3.1 The meeting is invited to:  
 

a) note the information contained in this paper;  
b) call for collaborations among APAC States for improving ADS-B quality 

performance of aircraft; and  
c) promote collaborations among APAC States for information sharing of 

methodologies for GNSS RFI monitoring. 
 

_ _ _ _ _ _ _ _ _ _ _ _ _ 


