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l. Introduction

The sensing module is applied to the perception of agricultural operation environment,
detecting the distance, speed and orientation of people, trees, wires, poles and other targets in the
environment, and output 3D position point cloud information and speed information. The back-end
processor uses the point cloud output by the radar for target detection and identification, and
establishes a real-time map to provide agricultural UAVs with route planning and obstacle avoidance.
The millimeter-wave radar has a head motor inside, which can realize the function of rocking
scanning or maintaining a fixed Angle. The visual function produces images.

FEERBUE: FRD2488
Model: FRD2488

FEISIE:
Main Features:
® Ranging range 0.3m~80m@ Swing Radar 0.3m~100m Ground Simulating Radar
® Bluetooth communication distance Om~10m
® Visual distance Om~100m
® point cloud refresh rate: 50Hz
® CAN-FD port
® LAN port
® CAN-FD Interface
® |P67 Waterproof

® Operating Temperature: -40°C~+85°C

[NmFRAIK SR 115 5 C B, 510663 XSpace, 115 Gaopu Rd, Guangzhou, P.R.C XA.COM
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Applications:
- A

Unmanned Aerial Vehicles

- EAE

Unmanned Ground Vehicles
- RINBEY

Autopilot Consoles

[FiNmFR IR &R 1155 CEE, 510663 XSpace, 115 Gaopu Rd, Guangzhou, P.R.C XA.COM
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Il. Specifications

e

Parameter

SAERNS I
System

* 1 EEMEE

Table 1. Main Specifications

Mt

Testing Condition

mIVE HBE

Min

Typical
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Max

4D Imaaina Radar

RETIER
Transmit

Frequency

24.15

24.15

GHz

EHIEE

Modulation

FMCW

JRIFTER
Refresh Rate

50

Hz

Terrain Radar

KRG
Transmit

Frequency

24.15

24.15

GHz

EHISTU

Modulation

FMCW

BLE

Frequency

BLE:<2MHz

2402

2480

Mhz

VLSRN

BLE:GFSK

Performance characteristic of 4D Imaaina Radar

MEESEE

Distance Range

@FOV: Afi+40°, {#p+90°

~-45°

0.3

80
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@FOV: Azimuth: +40°; Pitch
Angle: +90°~-45°
MBERERE JFIRERR BR +0.1 M
Distance Accuracy | Non-tracking Point Target
B E EEBA ", EEERS -13 +13 m/s
Velocity Range "
Away from Target: “-" ;
Toward Target: “+”
MEKEE RBER +0.1 m/s
Velocity Accuracy Point Target
)= Rl YaLvA=:] -40 +40 °
Angle Range Azimuth
isjltiy=: -45 +90 °
Pitch Angle
WEBFE JFIRERR BIR@75 A +50° +1 °
Angle Accuracy Non-tracking Point Target
@Azimuth: +50°
JFIRER= BiR@{FPA£30° +1 °
Non-tracking Point Target
@Pitch Angle: +30°
IR B R 64 N
Targets Tested
Simultaneously
PR DR IERERRBR, WE 1.5% 2 0.75 M
Distance ERPENFE TR S
Resolution MK
For Non-tracking Point
Targets, two objects are
distinguishable at 1.5x to 2x
zoom
BREDHER 1 m/s
Velocity

IFimEAIXS R 1155 CEE, 510663

XSpace, 115 Gaopu Rd, Guangzhou, P.R.C
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Resolution
REDHER JFIRERR Bir@751ifE £40° 9.5 °
Angle Resolution Non-tracking Point Target
@Azimuth: +40°
REGRREE J5fufg (-3dB) 120 °
Beamwidth Azimuth (-3dB)
{imes (-3dB) 23 °
Pitch Angle (-3dB)
RELIBH 10 dBi
Antenna Gain
Performance characteristics of Terrain Radar
MEESBE 0.3 100 M
Distance Range
MBS +0.3 M
Distance Accuracy
REGHREEE J5fiufa (-3dB) 40 °
Beamwidth Azimuth (-3dB)
fisFs (-3dB) 30 °
Pitch Angle (-3dB)
Regiges 10 dBi
Antenna Gain
performance characteristics of BLE
Communication 0 10 m
distance
Antenna Circular polarization
polarization
Antenna gain 2.13 dBi
Antenna Gain
EOISHE
Interface
CAN-FD L E 4 Mbps
Communication Speed

IFimEAIXS R 1155 CEE, 510663
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LAN BEER 100 Mbps
Communication Speed
i) BiEEEO 12 24 26 %
ST
Structure
R B - mm
Dimensions W*L*H
¥ BIAE PA66+30%GF
Material Radar Housing
57 w5th
Rear Cover Cast Aluminum
= 1200 g
Weight

[Hm XIS 1155 CE, 510663 XSpace, 115 Gaopu Rd, Guangzhou, P.R.C XA.COM
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I1l. Interfaces
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RN 55MRE(EREO9 CAN-FD, LAN O, #O%EX 12PIN #L. BRENT:

* 2 #FOFSEX
Table 2. Interface Signal Definition

1 CAN L I/0 CAN-bus {4k 1# Green
CAN-bus (Low Level) 2# Green and
2 CAN H /0 CAN-bus Btk white
CAN-bus (High Level) 3# blue

3 DATA1 N /0 LAN CAN Data’ 4# Blue and

4 DATA1 P /0 LAN CAN Data 1 white

5 DATA2 N /0 LAN CAN Data 2 ># yellow

6 DATA2 P /O LAN CAN Data 2 6# yellow and

7 DATA3 N /O LAN CAN Data 3 white

8 DATA3 P /0 LAN CAN Data 3 7# brown

9 DATA4 N /0 LAN CAN Data 4 8# black

10 | DATA4 P /0 LAN CAN Data 4 9# brown and

11 24V Power supply positive white

12 GND Negative terminal 10# black and
white

11# red
12# red and
white
X2026WVS-2x06D1-
46SN
[FiNmFR IR &R 1155 CEE, 510663 XSpace, 115 Gaopu Rd, Guangzhou, P.R.C XA.COM
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IV. Operating Conditions

Normal use of the sensing module requires certain working conditions and working environment,
beyond the range of working conditions may lead to abnormal work, burn, etc. Specific
requirements are as follows:

#* 3 LIE&H
Table 3. Operating Conditions

TAFEBE FEIth{HER 12 24 26 vDC
Operating Battery Powered
Voltage
L5% @24VDC 10 w
Power

Consumption
BIRE @24VDC 100 mw

Static Power

Consumption

TiEERE -20 +85 °C
Operating
Temperature
FEEE -40 +85 °C
Storage
Temperature
i 500m/s2@6 ms half-sine(10 x shock each in +/-X/Y/Z dir.)
Shock
=zh 20m/s? peak at 10Hz/0.14m/s2? peak at 1000Hz
Vibration
R IP67 (X 10cm)
Protection IP67 (10cm below the surface of water)
Rating

[Hm XIS 1155 CE, 510663 XSpace, 115 Gaopu Rd, Guangzhou, P.R.C XA.COM
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V. Standards & Requirements
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Table 4. Testing Requirements and Standards

Environmental | Temperature Cycling

ESD IEC61000-4-2 Level 3 Class B
EMC = ) .
S 5iEs EN55032:2015/AC:2016-07 Class B
Conduction &
Radiation
INEIER % SEREAR ISO 16750-1 -20°C~+85°C

Certification

2.4Ghz

Adaptability RERUR IEC 60068-2-64/FE ARG LI A
Vibration Testing IEC 60068-2-64/Random Vibration
Testing
(78 IP67
Waterproof
HOTALE 24G Eix CE/FCC/KCC
Export 24GHz Radar

MRS 1155 C E#E, 510663

XSpace, 115 Gaopu Rd, Guangzhou, P.R.C
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VII. Installation position

FRD2488 installed in the nose position of the UAV, is only allowed to be placed
horizontally as shown in FIG. 15 and 16. As shown in the following picture.

. WREEH

VII. Version History

& 5 WRAIRA
Table 5. Version History

V11 s

Document Created

[FiNmFR IR &R 1155 CEE, 510663 XSpace, 115 Gaopu Rd, Guangzhou, P.R.C XA.COM
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This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.

Caution: The user is cautioned that changes or modifications not expressly approved by the party
responsible for compliance could void the user's authority to operate the equipment.

Note: This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case
the user will be required to correct the interference at his own expense.

FCC RF Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. This
equipment should be installed and operated with a minimum distance of 20cm between the radiator and
any part of your body.

FCC Supplier's Declaration of Conformity
Brand name / model number: FDR2488

This device complies with part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device must
accept any interference received, including interference that may cause undesired operation.

Suppliers Name(FCC): Pegasus Spray LLC
Suppliers Address (FCC): 2235 79th Ave NE, Medina, WA 98039, USA
Suppliers phone number and / or internet contact information: +1 (5603) 866-1228
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