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Development of Radar Detecting the Landmine Under the Railway for Security
in Southern Border Provinces
Assoc. Prof. Dr. Akkarat Boonpoonga
May 2021

This research proposes to design a ground penetrating radar. The designed
system can be used for explosive detection following a railway along the border of
southern Thailand. The hardware design includes an antenna, electromagnetic
frequency determination and wave power devices, in order to provide the suitable
system for terrain and soli of the South. The system is tested to confirm that the
wave can penetrate the rail surface to the subfloor object or cavity. The signal
processing is designed for automatic interpretation of the data. The developed radar
system can automatically detect objects below the ground which does not require
expert analysis. For the test condition, the object was buried 20 cm deep and an
antenna was installed 30 cm above the rail level. The test results were found to be
able to detect the object and show it clearly as a parabolic signal. In addition, the
system can also send photos and GPS coordinates via 3 G / 4 G communication

networks.
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1. Virtex-6 XC6VLX240T-1FFG1156 FPGA
. 512 MB DDR3 Memory SODIMM
. 128 Mb Platform Flash XL
. 32 MB Linear BPI Flash
. System ACE CF and CompactFlash Connector
. USB JTAG
. Clock Generation
- Fixed 200 MHz oscillator (differential)
- Socketed 2.5V oscillator (single-ended)

~N O U0 A W N

- SMA connectors (differential)
- SMA connectors for MGT clocking
8. Multi-Gigabit Transceivers (GTX MGTs)
- FMC - HPC connector
- FMC - LPC connector
- SMA
- PCle
- SFP Module connector
- Ethernet PHY SGMII interface
9. PCI Express Endpoint Connectivity
- Gen1 8-lane (x8)
- Gen2 4-lane (x4)
10. SFP Module Connector
11. 10/100/1000 Tri-Speed Ethernet PHY
12. USB-to-UART Bridge
13. USB Controller
14. DVI Codec
15.1IC Bus
- |IC EEPROM - 1KB
- DDR3 SODIMM socket
- DVI CODEC
- DVI connector
- FMC HPC connector
- FMC LPC connector
- SFP module connector
16. Status LEDs
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- Ethernet status
- FPGA INIT
- FPGA DONE
- System ACE CF Status
17. User 1/0
- USER LED Group 1 - GPIO (8)
- USER LED Group 2 - directional (5)
- User pushbuttons - directional (5)
- CPU reset pushbutton
- User DIP switch - GPIO (8-pole)
- User SMA GPIO connectors (2)
- LCD character display (16 characters x 2 lines)
18. Switches
- Power on/off slide switch
- System ACE CF reset pushbutton
- System ACE CF bitstream image select DIP switch
- Configuration MODE DIP switch
19. VITA 57.1 FMC HPC Connector
20. VITA 57.1 FMC LPC Connector
21. Power Management
- PMBus voltage and current monitoring via Tl power controller
22. System Monitor Configuration Options
23. 128 Mb Platform Flash XL
24. 32 MB Linear BPI Flash
25. System ACE CF and CompactFlash Connector
26. USB JTAG
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in The Southern Border Provinces
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Abstract

This research proposes to design a ground penetrating radar. The designed system
can be used for explosive detection following a railway along the border of southern
Thailand. The hardware design includes an antenna, electromagnetic frequency
determination and wave power devices, in order to provide the suitable system for terrain
and soli of the South. The system is tested to confirm that the wave can penetrate the rail
surface to the subfloor object or cavity. The signal processing is designed for automatic
interpretation of the data. The developed radar system can automatically detect objects
below the ground which does not require expert analysis. For the test condition, the object
was buried 20 cm deep and an antenna was installed 30 cm above the rail level. The test
results were found to be able to detect the object and show it clearly as a parabolic signal.
In addition, the system can also send photos and GPS coordinates via 3 G / 4 G

communication networks.
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