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[Abstract]

FOD refers to various metals and non-metallic foreign substances that pose a risk to aircraft. FODs occur in all areas and time
zones, including runways, taxiways, and maintenance facilities, and pose a fatal hazard to aircraft safety during aircraft movements
and take-off and landing. Rapid and effective detection and removal of FODs in the runway is required. As part of recent
developments in aviation safety technologies, automatic detection of debris in runways in airports is under way. In this paper, we
conducted an automated detection test using the EO/IR camera and radar at the Taean campus of Hansu University to confirm
normal detection during the day and night.
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Table 1. Configuration of radar scanning unit.

Name Configuration/Function/Role
Block - Prevent heat from the sun
heat - Circular plate composed of non conductive
board materials
- Protection of the antenna assembly from wind or
Radome rain
- Low loss plastic cylindrical form
GPS - GPS signal received for radar synchronization
Antenna
- Composition of heat insulation
- Consists of waveform generator,
RF transceiver, and radar sensor processor
- Double parabolic reflector
operated by feedhorn directly
connected to RF transceiver
Role of connecting the
Feidhorn reflector to the RF
transceiver
Discharge RF signal
Antenna Reflector from feedhorn and
connect reflected
signal to feedhorn
Antenna
Assembly Role to support
reflectors, feedhorns,
Antenna RF transmitters, RF
Support receivers, waveform
generators, radar
SEensor processors
Waveform Generating the FMCW modulation
Generator signal
RF - Transmits 78 to 81GHz signals to
Transmitter the antenna
RF receiver - Received signals from antenna
radar sensor - Signal processing and target
processor detection for received signals
- Composition of the rigid substrate form of metal
for radar structure
- Support for antenna rotator, rotor controller,
interface and power control module
- Consists of an encoder that tells
the location of the antenna and the
Antenna motor that drives the antenna
Rotator Motor Driving antenna rotator
Base Encoder Role to show location
Plate of antenna
Assembly Rotator - Antenna Rotator Control
Controller
-Fixing the Antenna Assembly
Base ;
Plate - Role to reinforce the area to be
detected through mechanical tilt
Provides all connections to fixed
Interface & . .
Power radarvlnterface units o
- Support various power supplies in
Control ) )
radar sensor scanning unit
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Fig. 6. Fixed EO / IR Laser Light Sensor Module.
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E 2. 788 EO/ IR Laser light 7t 2} 72
Table 2. Fixed EO / IR laser light camera standards.

Category Detailed specifications
The image pickup | 1/2.8” Ps Exmor(2.38M,
element CMOS)
) Effective Pixels 1944(H) x 1104(V)
Video - :
Scanning method Progressive
Minimum B/W : 0.01 Lux (F1.2,
illumination 50IRE)
Improving SSDR(Samsung Super
Constrast Dynamic Range)(Off/On)
) ) SSNRIII (2D+3D Noise
Noise Reduction Filter)(Off / On)
Camera

Function  White Balance

ATW / AWC / Manual /
Indoor / Outdoor

Electronic Shutter

Minimum / Maximum / Anti
flicker (2~1/12,000sec)

Serial Interface

RS-485

Ethenet RJ-45 (10/100BASE-T)
Video Compression H.264 (MPEG—4 Part
Method 10/AVC), Motion JPEG
Resolution Maximum 1920x1080
Maximum Frame Maximum 30fps
Rate
Network ) H.264 : Compression level,
Ima(?oen?rtélallty Bit rate Igvel control MUPEG
: Quality Level Control
Bit rate control H.264 - JCF?ERGOT \\//SFF; Motion
Traf:iﬁ'g;'on Unicast / Multicast
Power consumption
/ current AC24V, DC12V, PoE
Power consumption
Power Max. 12.5W (AC 24V) Max.
Consumption 10.5W (DC 12V) Max.
12.0W (PoE)
material Aluminum / plastic
Exterior Dimensions 73.1 x66.6 x 147.8 mm
weight 3959

X 3. 1¥Y P1Z 744

Table 3. Fixed PTZ Standards.

Category Detailed specifications
CPU specifications AVR 1280
Memory specifications 64KB
Ethenet RJ-45 1 port PTZ (IN
1/0 Interface 4Port HUB)

Power Interface

AV 24V MS3102A18-3P

Rotation speed

PAN : 0.01 ~ 12°/sec
TILT : 0.01 ~ 9°/sec

Ratation angle

PAN : 0°~ 360°
TILT : =20° ~ +15°

Positioning resolution

PAN: 0.000002288°
TILT : 0.0000019°

Size

1060 x 852.5 x 800

Weight

70Kg Max
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Fig. 7. 2 cm iron beads FOD.
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Fig. 8. Arrangement of radar target FOD material runway.
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Fig. 9. Radar FOD detection.
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Fig. 10. Arrangement of EOQ/IR camera target FOD
material runway.
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Fig. 11. EO/IR camera FOD detection.
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