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1. Product Overview

RADAR UAV-77 is a 77 GHz mmWave FMCW drone obstacle-avoidance and altitude-hold radar
system designed for medium and large unmanned aircraft. Using a MIMO multi-channel array, it
provides an 80° horizontal and 30° vertical field of view, detecting and tracking up to 64 dynamic
targets in real time, with a maximum detection range of 150 m (for targets with RCS > 10 dBsm) and
ranging accuracy better than £0.1 m. It operates in all weather — unaffected by light, fog, rain, snow,
or dust — giving drones reliable environmental perception that improves flight safety and
operational efficiency. Combining obstacle avoidance and altitude hold in one modaule, it suits both
terrain-following / height-keeping and collision-avoidance missions.

1.2 Core Features

e All-weather operation: normal detection in heavy fog, rain, sandstorms, and night; ensures
continuous safe flight.

e 360° omnidirectional perception: supports multi-radar networking/fusion for spherical coverage
and blind-zone elimination.

e Ultra-light design: dimensions < 70 x 65 x 18 mm, weight < 150 g; fits most small/medium UAV
payload budgets.

e Rich interfaces: CAN, UART, I2C, SPI for flexible integration with mainstream flight controllers
(Pixhawk / ArduPilot, etc.).

e Functional safety: designed per ISO 26262 ASIL-D; built-in self-diagnosis and redundancy
checking.

1.3 Typical Applications

Field Typical use

Power-line inspection Autonomous inspection of HV lines; close-range
tower obstacle avoidance.

Forestry survey Terrain mapping and fire monitoring; safe flight in
dense woodland.

Logistics delivery Last-mile delivery drones weaving through buildings
with avoidance.

Industrial inspection Chemical plants, wind farms, bridge-structure
inspection.

Agricultural plant protection Field spraying; auto-avoiding trees / power lines.

Emergency rescue Disaster-site search; autonomous navigation over
rubble.

Mapping & aerial High-precision 3D modeling; stable operation in
urban canyons.

Urban security Traffic monitoring and public-safety; safe flight over
crowds.

2. System Functions

2.3 Warning Mechanism

Parameter Specification
Warning strategy Dual criterion: distance threshold + TTC (time-to-




collision estimate)

Near-field warning

D <30 m (yellow warning — slow down or hover)

Danger warning

D <15 m (red alarm — evasive maneuver advised)

TTC threshold

Triggers high-level alarm when TTC<3.0s

Warning output

CAN alarm frame (target ID / range / azimuth /
speed)

Response latency

< 50 ms from detection to alarm output

2.4 Data Output Interface

Parameter Specification

Physical interface

6-pin waterproof connector (customizable)

Protocol 1 CAN 2.0B (500 kbps, extended frame, custom ID)
Protocol 2 UART (115200 bps, 8N1)
Auxiliary 12C (config/debug), SPI (firmware upgrade)

Frame content

Per target: range (m), azimuth (deg), relative speed
(m/s), RCS (dBsm), target ID

Output period

30 ms/frame (~33 Hz refresh)

3. Specifications

3.1 RF & Detection Performance

Category Parameter Specification

RF Frequency band 77-79 GHz (center 77 GHz)

RF Waveform FMCW linear chirp

RF Tx power <17 dBm EIRP

RF Rx gain > 13.5 dBi (array synthesis)

RF Bandwidth 500 MHz (0.12 m theoretical
range resolution)

RF Scan period <35 ms (incl. processing &
output)

Detection Max range 150 m (RCS > 10 dBsm)

Detection Min range >20.2m

Detection Horizontal FOV 80° (+40°)

Detection Vertical coverage +15°

Detection Range resolution 0.12m

Detection Range accuracy 0.1 m

Detection Speed range +50 km/h

Detection Speed resolution 0.25 m/s

Detection Simultaneous targets <64

3.2 Electrical, Environmental & Mechanical

Category Parameter Specification

Electrical Operating voltage DC7-30V

Electrical Power consumption <15W (typ. 1.2 W)

Environmental Operating temperature -40 ~ +85 °C

Environmental Storage temperature -40 ~ +85 °C

Environmental Ingress protection IP67 (dust/water proof)




Environmental Vibration IEC 60068-2-6, 10-500 Hz, 2 g

Environmental Shock IEC 60068-2-27, 50 g / 11 ms half-
sine

Mechanical Dimensions (LxWxH) <70 x65x 18 mm

Mechanical Weight < 150 g (incl. connector)

Mechanical Housing Engineering plastic (PC+ABS) /
metal base

Mechanical Mounting M4 bolts / 3M double-sided tape
(optional)

Mechanical Communication CAN / UART / I1>C / SPI

4, Installation

4.1 Mounting Position

Position Description

Under belly Center-bottom, antenna down; for altitude-hold
cruise and ground avoidance.
Nose front / rear Radar normal along flight direction; for forward

avoidance & path planning with FC
auto-brake/reverse/avoid.

Wing tips (both sides) Dual-radar array for >180° horizontal coverage;
complex urban / indoor flight, eliminates side blind
zone.

Top upward For over-head obstacle monitoring (bridge / canopy
penetration).

4.2 Installation Steps

e 1. Ensure the mounting surface is clean and flat; remove oil and dust. For tape mounting, wipe
with alcohol pad.

e 2. Align the bracket with the reserved holes; fasten with M4 screws (torque 0.3 N-m), or apply
3M tape to the preset position.

e 3. Connect the CAN harness to the flight controller (observe CAN_H / CAN_L polarity); connect
power to the 12 V output.

e 4, After verifying wiring, power on; observe the LED: green steady = normal start; red blinking =
troubleshoot.

e 5. Use the host software (or UART terminal) to read radar output frames and verify target data is
reported normally.

e 6. Perform a flight calibration test: place a target at a known distance, compare measured vs
actual, adjust mounting-angle compensation if needed.

4.3 Pin Definition (customizable per FC)

Pin Definition Description

Pinl CAN_H CAN bus high

Pin2 CAN_L CAN bus low

Pin3 VCC DC power input

Pin4 GND Power / signal ground




Pin5 TX UART transmit (TTL)

Pin6 RX UART receive (TTL)

5. Usage Notes

e Power: must use stabilized DC 7-30 V; never connect directly to high battery voltage (e.g., 48 V) or
the module will burn. Power off before wiring; verify polarity before energizing.

e  Mounting: keep the surface flat; avoid vibration loosening bolts. No metal obstruction (screw heads,
crossing cables) within = 50 mm in front of the antenna, or false echoes occur.

e EMC: do not mount directly under the video-transmitter or telemetry radio within > 15 cm to avoid
RF interference. For multiple radars, stagger transmit timing or assign different CAN IDs.

e Environment: despite all-weather design, heavy rain (> 50 mm/h) or hail attenuates range (~20-40%
reduction); reduce speed and mission radius in such extremes.

e Maintenance: every 50 flight hours, check the radome for dust, water, or scratches; wipe gently with
a soft dry cloth. Never use organic solvents.

Figures / lllustrations

Figure 1 — original illustration from the Chinese manual (replace/remove as needed)

Contact
Shenzhen Launston Technology Co., Ltd. — mmWave radar modules since 2012.

Email: launston@Ilaunstontech.com

Note: Figures are reproduced from the original Chinese manual. Replace or remove as needed before
publication.



RADAR UAV-77

TAEE, EEEXRKEIERS
R A F i —

77GHz Z2XKEEFiX | £XIRTIE | P67 BHIPEFR

150m FMEEE | 80° ¥l | 64 BIFIRER
+0.1m JUBEKSE | <1.5WIKIIE | <1509 BEfk

EXRREIETIFHNERE
© 2026 All Rights Reserved



—., EmEh
FERIA. SR SN E
—. RRINEE

FRNTHAE / B SE / TRENS / BuEd
=, HigsE
SRR / FRSIERES / AMEEO]
M., EoEis

AR S

h. &EiRE

R [ BEIES / BtE
7~ ([EREFESSEIN

R / 2k / URER

=



1.1 Famiitid

RADAR UAV-77 B—ET 77GHz XK FMCW RIZRANTANERE. ESBERSE, €
PEHEPRET N GITEIRIT. ZERFGRA MIMO Zi@EiEs 28, B 80° KFElinfAsS 30°
I FBSREN, JESRMEPIIRUFAFRERSZ 64 MNiSER, &RARUIERA 150m
(§1%F RCS 2 10dBsm Bfr) , MEEBEMLT +0.1m, RAXFEXIETIEEN, FAZHKE &
£, MELDEXRSFM, NEATRHATSIIMERAIRE, SRR MTeet SR,

1.2 Bl ==

o v 2XRIRTIEREN AZCRMEMIRE], TRE. KW, PER, RAFEHRETIYEIES
R, BRI AR L2IET,

o v 360° 2F (M IFSEAEMBIE, BIHIEHEIIMBKE TS EE, BRRUS
X,

o v IBEEEHIGIT IMERT < 70 x 65 x18mm, EHEE < 1509, EEBASEF/NE
TATEATR K,

o v EEEOMY 2 CAN. UART. 12C. SPI EFZMiBEE0O, RIENEER UE¥EE

(Pixhawk / ArduPilot ) .
o v INHEZL(RIE BF 1SO 26262 ASIL-D e &inERIT, NEHEEIZET SR

.
1.3 HEINAGS
Rz Y EARI iR
FE SIS SEREEREEKE, ITIEEEARERE
lEE MEHEFZNER SKIBE, MABREKZE T
Yl ECIE T ARIRECETT AN, ERYIRFhEFRERE
Tl I X, X, HFREEEN

R ELR WRAEHE(FIL, HIERA/BLEERNE



UESEG75 REWHER, KEXEEESN

WERRRIA AR =R, HrhIk SRR E L
%R RBREESAHRLER, \FREXZE KT



=. R

2.3 TREHNFI

BASHR

AT LR
fEIRTRELRRE

TTC {8
LTy

[VETSIS

2.4 FiEmhiEn

BETFIEEEE + TTC (AHERETE) WEHE

D < 30m (EBME, ENHERHEE)
D < 15m (IB&EZ, EiERENL)
TTC < 3.0s R AR BRAIEE

CAN REkix5Em (S8R ID /568 / 7507/
TEREZ)

MIRNEEHEZE <50 ms

SR BATER

Iz

BISHN—

BIEmN—

HEEnEO

HEMRE

e Sl

6 pin BAZkiEL (TEENX)

CAN 2.0B (500 kbps, # i, ID BHENX)
UART (115200 bps, 8N1)

12C (EcE/EiA) . SPI (EHFF)

Bir#E / B8k IEE(m). 75uf(deg). 18
XHEE(m/s). RCS(dBsm), B#xID

30 ms /i (~33Hz RIFFr=RREE)



=. B

RAHESH:

S5

ERETl

S5

R
R
R
]
]
]
]
R

2]

MERE

MERE

MERE

MERE

MERE

MERE

tERE

MERE

tERE

MERE

IPERE

MERE

ES5RRE

BS5RRE

FES5INE

o

TSR

VIR
RETE

RIS

3
i

AEREES

ERARNEER

R/NRNEER

7K FOV

BT IRER B 17EL

THEEBE

TO#%

TIREE

BAHIE

77 ~79 GHz (MR 77
GHz)

FMCW St aSELER
< 17 dBi EIRP
> 13.5 dBi (f&EHIERkIET)

500 MHz (X3Rz 0.12m ERSIEE

SHE)

< 35 ms (SESLESERR
)

150 m (RCS = 10dBsm)
>202m

80° (+40°)

£15°

0.12m

£0.Tm

+50 Km/H

0.25 m/s

<64 N

DC 7-30V

<1.5W (245 1.2W)

-40 ~ +85 °C



BS5RERE

FES5INE

CRRESEINC

FES5INE

SEO

SEO

SEO

SEO

SEO

FEEE
BaiRER

RN

U

SMERST

BHE

HhroraR

TEIIT

BfEEA

-40 ~ +85°C
IP67 (Brz=Rh7K)
IEC 60068-2-6, 10~500 Hz, 29

IEC 60068-2-27, 50g / 11ms ¥
IE3%

<70 x 65 x 18mm (L x W x
H)

<150 g (&)

T2l (PC + ABS) /REE

==

==

JUu

M4 1242 EE / 3M SUERALG
(FTiE)

CAN / UART / I2C / SPI




M. FZ=i56R

4.1 ZEE(EikRE

BENE &ERisEE

RRAETAIREPFRAE, FEXREET, &

IS5 T —
RTEESKin St mEE7S.

LERAENSLEREmE, BAELR $THE
MKRI75 /17 [Rl/AE, ERTRIMEEESEENISR, &
B IESS B R/ BI%E/54T.

EARTER—M, BRNEIARS, K 180°
S D EKFES, ERTERMHMREERER KT
R, HRUREEX.

AN RER (WFEfRR/MNEE) . &k

TRERIEE ‘ ‘
8L 2T SRS,

4.2 ZHRLR

1. BNLREMNESEFE, XRS5 RE,; SFERRGAER, SHRERERELDED.
2. BRESTERNEEFM, FH M4 1222 XE (JH%E 0.3 N'm) , StE 3M NERETRE

[===]

EO
3. &R CAN RERERZE WIEXIMEO ((FR CAN_H / CAN_L RaMiER) ; EZRBREAZE 12V
Tt i,

4. WMBERETIRE LB, MER LED I8 TIRES: SITERFRESEREN, DITINGEEHE.

5. fER LM (8¢ UART il Rin) EEXERREHN, WIEEREERESER LR,

6. HHTE CirEl: RECHIEENER), WEEXNEESIFMERNRE, VEINFER
RAEMERE.

4.3 #FOSIMENX (FIiRIE¢=EZN)

S8 EX %88



Pin 1

Pin 2

Pin 3

Pin 4

Pin 5

Pin 6

CAN_H
CAN_L
vCC
GND
X

RX

CAN RSB

CAN Z&AREBEFE

DC EBiFHAN

FEIRIE / (ESibitt
UART &iXim (TTL BB3F)

UART #zltim (TTL BBE)



h. [EAHEEELR

FRER

e

X

R RS

MRPREY

TEHREA

WIfER DC 7-30V iREME, FREEENE
EE (3048V) , BNSREREARR, FL
TSSO SCHTERIRE, HRIARIEIERSBIEE.

RERANRIGTE, BRRZIENSEUEEN
#fl, BIARZRAIS 250mm SEERASEEEE
Y (RS, ZUEESE) | BUsT
4R REIR .

BRI RARREEE R RS EERAIET
73 215cm &b, BLESHRFEImRUERE. &
BIAER TR HEF RS FE D E AR CAN
ID,

BRTHRFEXRIETE, {B3EfER (>50mm/h)
FKERS MRUEESE=R (9T
20%~40%) , EINIELSFERIHKS K 1T
REHAERI LR,

BRI T 50 NNIERERBEREZ
BRI, KEEEMh, ERFRRTHERERL
BieJ, FeEERAIEHIEE.



	1. Product Overview
	1.2 Core Features
	1.3 Typical Applications

	2. System Functions
	2.3 Warning Mechanism
	2.4 Data Output Interface

	3. Specifications
	3.1 RF & Detection Performance
	3.2 Electrical, Environmental & Mechanical

	4. Installation
	4.1 Mounting Position
	4.2 Installation Steps
	4.3 Pin Definition (customizable per FC)

	5. Usage Notes
	Figures / Illustrations
	Contact

	目  录
	一、产品简介
	二、系统功能
	三、规格参数
	四、安装说明
	五、使用注意事项

