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1. Product Overview

Traffic congestion is a major modern-mobility problem. Among the remedies, disclosing real-time
road conditions is the lowest-cost, fastest-payback approach. The T8000 traffic-flow radar monitors
road vehicle information in real time, periodically reporting each vehicle's ID, coordinates, and
speed. It can be used on arterial roads to measure segment flow, or at intersections to detect queue
length.

T8000 adopts an 80 GHz MIMO FMCW mmWave architecture and can be paired with video detectors
to detect vehicles and compile flow statistics within 250 m. It works in all weather, tracks up to 128
targets simultaneously, and supports 4-lane detection in both directions — a core perception front-
end for smart transportation, V2X, and intelligent highways. Low power and compact, it supports
forward and side mounting and offers both RS485 and RJ45 interfaces for easy integration with
traffic signal controllers, edge gateways, and video detectors.

1.2 Core Features

e 80 GHz MIMO high-frequency: narrower beam, stronger anti-interference, higher target
resolution.

e All-weather operation: unaffected by rain, snow, fog, glare, or lighting; stable 7x24 output.

e 250 m long-range detection: covers 4-lane width for arterial and intersection monitoring.

e 128-target tracking: meets peak-density flow statistics.

e 4-lane full-direction detection: both incoming and outgoing directions simultaneously; doubled
statistics efficiency.

e Stop-queue detection: accurately measures queue length and tail position at signalized
intersections.

e Low-power miniaturization: compact, suitable for pole-clamp and side-mount outdoor
deployment.

e Dual communication interfaces: RS485 and RJ45 for signal controllers, edge gateways, and host
platforms.

e Multi-event detection: stop, wrong-way, over-speed, and slow-moving event detection and
alarm reporting.

1.3 Typical Applications

Intersection signal optimization Detect per-direction queue length and flow;
dynamically adjust signal timing.

Urban arterial flow monitoring Real-time lane flow, average speed, occupancy to aid
dispatch decisions.

Highway event detection Identify stop, wrong-way, over-speed, slow-moving
anomalies; trigger alarms.

V2X / cooperative sensing Provide real-time target list and position for blind-
zone warning and merge assist.

Smart parking guidance Count entry/exit flow with video detectors; publish
space-guidance info.

Electronic gantry / checkpoint Vehicle classification and speed judgment for ETC
gantries and overload stations.

Tunnel / bridge monitoring Monitor entrance queues and flow to aid ventilation
and lighting control.




Bus-priority lanes

Recognize buses to enable signal priority.

2. System Functions

2.1 Target Detection Capability

The radar continuously scans the fan-shaped road area ahead with 80 GHz FMCW. A built-in high-
speed DSP performs FFT, CFAR detection, clustering, and tracking filtering, outputting each target's

position (range + azimuth) and motion state (speed, vehicle type).

Parameter Specification

Working principle

FMCW + MIMO multi-channel

Frequency 79-81 GHz (80 GHz mmWave ISM)
Waveform FMCW linear chirp

Horizontal FOV -15° ~ +15° (30° total)

Vertical FOV -3°~+3° (6° total)

Range 0.5-250 m

Range accuracy +0.5m

Speed range -300 ~ +300 km/h (bidirectional)
Simultaneous tracked targets 128

Supported lanes

Up to 4 (incoming + outgoing)

2.2 Multi-Target Classification & Event Detection

Function Description

Flow statistics

Per-lane, per-direction flow;
hourly/daily/monthly/yearly reports.

Stop detection

Detects stopped vehicles in no-parking zones /
intersections; outputs position, duration, type.

Wrong-way detection

Identifies travel direction opposite to lane rule;
triggers alarm.

Over-speed detection

Per-lane speed-limit judgment; outputs over-speed
vehicle ID, speed, ratio.

Slow-moving detection

Detects vehicles below threshold (ramp merge,
congestion warning); outputs position & speed.

Queue length

Detects stopped-queue count and tail position at
intersections; aids signal timing.

Target ID maintenance

Unique ID per target, stable cross-frame tracking.

False-target suppression

Filters curbs, ground clutter, guardrails to reduce
false alarms.

2.3 Data Output Protocol (RJ45 / RS485)

Parameter Description

RJ45 interface

100M Ethernet, TCP/IP stack; TCP Server / TCP Client
/ UDP modes.

RS485 interface

Modbus-RTU; baud default 9600 bps, configurable
2400-115200 bps.

Output period

100 ms (10 Hz), configurable 50—1000 ms.

Output content

Target ID / range / speed / azimuth / lane No. /




event type / radar status.

Configuration WEB browser (radar IP via RJ45) / host serial tool
(RS485).
Default IP 192.168.1.100 (changeable).

Data format

Binary + JSON dual format, switchable.

OTA upgrade

Supports remote firmware upgrade.

2.4 Pin Definition (Power / Comm)

Pin Definition Description

J1-1 VIN Power + (24 V DC)

J1-2 GND Power ground

J1-3 RS485 A RS485 differential A

J1-4 RS485_B RS485 differential B

J1-5 NC Reserved — do not connect

J1-6 NC Reserved — do not connect

J2 RJ45 10/100M Ethernet (TCP/IP)

LED Indicator Green = normal; Red = fault;
Yellow = config mode

2.5 Deployment Methods

Method
Intersection side-mount

Description
U-clamp on signal/e-police pole, radar facing
incoming traffic; detects per-direction queues.

Arterial forward

Above gantry/L-pole facing incoming traffic; detects
4-lane flow & speed.

Roadside pole

Independent roadside pole, forward or side; quick
deployment.

Under bridge

Mounted under bridge/overpass facing the road
below; covers multiple lanes.

3. Specifications

3.1 RF Parameters

Frequency 79-81 GHz (80 GHz mmWave ISM)
Waveform FMCW linear chirp

Antenna MIMO multi-channel, Tx/Rx separated
Horizontal FOV -15° ~ +15° (30° total)

Vertical FOV -3°~ +3° (6° total)

PCB mark T8000

3.2 Detection Performance

Parameter Specification
Range 0.5-250m
Range accuracy +0.5m




Speed range

-300 ~ +300 km/h (bidirectional)

Speed accuracy +1 km/h
Max targets 128
Supported lanes Upto4

Update rate

10 Hz (100 ms, configurable)

Supported functions

Flow, stop, wrong-way, over-speed, slow-moving
event detection

3.3 Electrical & Environmental

Parameter Specification

Communication interface

RJ45 (10/100M Ethernet) / RS485 (Modbus-RTU)

Operating voltage

24V DC

Operating current

<0.5A (typ. 0.3 A)

Power consumption <12 W
Operating temperature -40~ +80 °C
Storage temperature -50 ~ +85 °C

Ingress protection

IP67 (dust-proof, short-time immersion)

Relative humidity

0-95% (non-condensing)

3.4 Mechanical Parameters

Parameter Specification

Dimensions (LxWxH) 139.5 x 101.5 x 38.26 mm

Radome cavity 124.4 x 92 mm

Material Die-cast aluminum housing + plastic radome front
cover

Mounting U-clamp / L-bracket (side or forward)

Cable outlet Bottom aviation connector (with waterproof plug)

Weight = 0.8 kg

4. Accessories

No. Item (013 Remark

01 T8000 traffic-flow radar 1 Core, with 80 GHz MIMO
host antenna

02 Power/RS485 composite | 1 (3 m) Std, with aviation plug
harness (6-pin)

03 U-type stainless steel 1set Std, fits $60—100 mm
clamp pole

04 L-type mounting bracket | 1 set Std, with 4 x M6 screws

05 Waterproof cable 2 Std, pre-soldered on
connectors harness ends

06 RJ45 cable (Cat5e) 1(3m) Std

07 Certificate / manual 1 each Std

08 PC config tool (USB disk) | 1 Optional (WEB Ul +

protocol docs)




5. Installation Guide

5.1 Mounting Position Requirements

Requirement Parameter / suggestion Note

Mounting height 5-7 m (pole clamp / bracket) Too high increases pitch error; too
low gets blocked by large vehicles

Horizontal alighment Deviation < £5° Large deviation causes far-target
misses

Pitch angle Down-tilt 3°-8° Larger for intersection side-
mount, smaller for arterial
forward

Mounting surface Rigid, vibration-free metal pole Avoid resonant thin-wall
steel/plastic poles

Front cover Built-in dedicated radome Do not add metal plate / mesh in
front

Clearance 5-10 cm clearance in front of No branches, signs, billboards

radome

5.2 Installation Steps

1. Confirm the pole is firmly fixed (7+ days concrete curing); pole diameter matches the clamp;
prepare tools (wrench, screwdriver, multimeter, crimping tool).

2. Fix the L-bracket (or U-clamp) to the pole with M6 screws (torque 8-10 N-m); ensure level and
stable.

3. Fix the radar host to the L-bracket with M5 screws through the bottom holes (torque 4-5
N-m); face the radome toward incoming traffic; fine-tune pitch via bracket.

4, Connect the 6-pin harness per pin definition: J1-1 (VIN red) to 24 V DC+, J1-2 (GND black) to -,
J1-3/)1-4 (RS485_A/B) to RS485 bus. Connect RJ45 with the supplied Cat5e cable to the
switch/edge gateway.

5. After verifying polarity and wiring, power on. LED: green steady = normal; red = fault; yellow =
config mode.

6. Connect a laptop via RJ45, browse to default IP 192.168.1.100, enter the WEB config Ul, set
radar orientation, mount height, lane count, etc.

7. In the WEB Ul, view the real-time target list; confirm vehicle ID, range, speed, lane match
reality; fine-tune orientation/pitch.

8. After debugging, tighten all exposed screws with thread-locker; apply waterproof tape or
heat-shrink to the aviation-plug joints.

5.3 Acceptance & Commissioning

Item Description

WEB config Set lanes, detection zones, event thresholds via
browser.

Target-list verification Confirm vehicle ID/range/speed/lane match the
field.

Flow calibration Manually count 5-10 min flow; compare with radar;

error £5%.

Event detection Simulate stop/wrong-way/over-speed; confirm

correct trigger & report.




Link test Capture TCP packets (e.g., Wireshark) between radar
and host; confirm protocol parsing.

Protection check After 30 min powered, de-energize and check
aviation plug / power joints for water or
condensation.

6. Safety Notes

e Never exceed voltage: rated 24 V DC; > 26 V causes permanent damage; < 20 V causes startup faults /
reboot loops. Use a stable industrial supply with ripple < 100 mV.

e Always de-energize before connecting/disconnecting the harness. Observe polarity (J1-1 +, J1-2 -);
reverse connection damages the circuit. Suggest a 2 A fuse in series.

e ESD protection: the radar is ESD-sensitive. Wear an anti-static wrist strap throughout; never touch the
radome or aviation-plug pins with bare hands.

e Do not obstruct the radome: it uses 80 GHz-transparent material; no metal plate / mesh / metallic
sticker / metallic paint in front, or the signal will be severely attenuated.

e Keep the radiation zone (+x15° horizontal, +3° vertical) clear of branches, billboards, signs; regularly
clean dust, bird droppings, spider webs from the radome.

e Unstable power / excessive ripple may change range, drop frames, or cause reboots; add a 100 uF/35
V electrolytic + 0.1 puF ceramic capacitor in parallel for filtering.

e Maintenance: recalibrate flow every 3 months, check bracket/clamp tightness every 6 months,
clean/inspect the radome yearly.

e Lightning/surge protection: add an SPD on the power line and a network surge protector on the RJ45
for outdoor installation.
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Figure 1 — original illustration from the Chinese manual (replace/remove as needed)
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Figure 2 — original illustration from the Chinese manual (replace/remove as needed)



Figure 3 — 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.
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