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Document Conventions 
This document uses the following conventions. 

 

Name of Menu > 
Name of Window 

Shows the access path to menus under each section of LeddarÊ Configuration.  

Arial bold The name of buttons, menus, and dialog boxes are presented in bold. 

 

Notes contain helpful suggestion and references to information included within 
this user guide. 

 

Warnings refers to a warning or an important information to follow. 
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 Label Explanation and Safety Information  

 

Table 1: Explanation of Labels on the Sensor 

Label 
Location on 
the Sensor 

Description 

Model 
  

Serial Number 
 

On the back of 
the sensor 

Part number (PN) starting with 
75A and Serial Number (SN).  
 
This information is useful when 
contacting LeddarTech support. 

 

1.1. Regulatory Compliance  

Table 2: Regulatory Compliance 

Ingress Protection IP67 

Ocular Safety IEC 62471 2006 criteria: Exempt lamp classification 

FCC 

Part 15, Subpart B, Class A 
 
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. 

ICES-003 
Class A 
This Class A digital apparatus complies with Canadian ICES-003. 

CE Yes 
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 Introduction 

2.1. Definitions 
 

Table 3: Definitions 

Term Definition 

Active grid 

Sensing area of a sensor. The active grid measures the range of detected 
objects and must be centered on the zones that need to be monitored. It is 
represented by an overlay of the live video window (Traffic configuration 
only).  

Amplitude Measure of the signal strength. 

AR Anti-reflective 

Area of interest The area that needs to be monitored. 

Camera 
The camera in the sensor that provides video and images used for viewing 
the detection area (area of interest). 

Channel Synonym of ñsegmentò. See the definition of the word segment. 

Crosstalk 
Phenomenon by which a signal transmitted in one segment creates an 
undesired effect in an adjacent segment. 

Depth of the 
detection zone 

Distance along the y axis (road) within which the sensor will detect a 
vehicle. 

Detection 

Object detected in one segment. 

Detections include at least the following data: Segment identification, 
distance measurement, and the intensity of the backscattered light of the 
object. 

FOV Field of View. 

Opening angle The angle of the detection zone. 

Time of Flight 
Refer to section 2.2 Underlying Principles and LiDAR Fundamentals for 
more details. 

Segment 
A segment is defined by a horizontal index in the FOV. Synonym of 
ñchannelò. 
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2.2. Underlying Principles and LiDAR Fundamentals 

Created by LeddarTechTM Inc., LeddarÊ (light-emitting diode detection and ranging) is a unique 

sensing technology based on LED illumination (infrared spectrum) and the time-of-flight of light 

principle. The LED emitters illuminate the area of interest and the multi-segment sensor receiver 

collects the backscattered light and measures the time taken for the light to return to the sensor.  

A photodetector array is used and provides multiple detection and ranging segments. Full-

waveform analysis enables detection and distance measurement of multiple objects in each 

segment as illustrated in Figure 1, provided that foreground objects do not fully obscure objects 

behind them. 

 

Figure 1: Time of Flight 
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2.3. Key Factors for Best Sensor Performance 

The following factors are important to consider for obtaining the best operating performance. 

 

Table 4: Key Factors for Best Performance 

Key Factors Description 

Size of the target 
The larger the target, the higher is the range. 

The smaller the target, the lower is the range. 

Reflectivity of the target 
With a high surface reflectivity, the range is higher. 

With a low surface reflectivity, the range is lower. 

Position of the target within 

the FOV 

With centered channels (segments), the range is higher. 

With outer channels (segments), the range is lower. 
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 Description 

This user guide is intended to provide information on and describe the LeddarTM T16 Solid-State 

LiDAR Traffic Sensor (hereinafter referred to as ñLeddar T16ò) for developers, integrators and/or 

engineers.  

The LeddarTM T16 Traffic Sensor is a 2D solid-state LiDAR that is specifically designed for traffic 

management systems from city to highway applications. Packaged in a weatherproof housing, the 

Leddar T16 offers cost efficient and highly accurate detection for various Intelligent Transportation 

System (ITS) applications, such as electronic tolling, traffic monitoring and traffic law enforcement. 

At the heart of the sensor resides the patented Leddar digital signal processing technology, which 

provides superior detection, location and measurement capabilities for all types of traffic, including 

vehicles, pedestrians and cyclists. The Leddar T16 measures both the distance and angular 

positioning for each detected target. Its collected data enables functionalities, such as vehicle 

profiling, speed measurement, and traffic data collection.  

The Leddar T16ôs flash illumination emitted by its LED sources covers the sensorôs complete field 

of view. Capturing the return echoes of these diffused light pulses through 16 independent active 

detection elements at a high acquisition rate, the Leddar T16 Traffic Sensor continuously provides 

rapid and accurate detection and ranging in the entire beam without any moving mechanical parts. 

The returned signals are digitized and processed through innovative algorithms, allowing the 

reliable detection and measurement of a wide range of objects under the most challenging 

environmental conditions, such as rain, snow and fog. 

Keep this user guide for future reference.  

3.1. Equipment Designation and Description 

 Table 5: Equipment Designation 

 

 

This document refers to all models described below unless otherwise mentioned. 

 

 

  

 

Family Name Leddar T16 

Model Solid-State LiDAR Traffic Sensor 

Configurations  Traffic and Tolling Sensors 
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Table 6: Leddar T16 Sensor Traffic and Tolling Configurations 

 

Leddar T16 
Traffic 

Options 

9° (75A0030-1) 

¶ Pan and Tilt 

¶ Camera 

¶ Enclosure 
sunshade 

19° (75A0021-1) 

26° (75A0022-1) 

36° (75A0023-1) 

 

Leddar T16 
Tolling 

Options 

9° (75A0025-1) ¶ AR coated window 

¶ Lens shield 

¶ No enclosure 
sunshade 

¶ No pan and tilt 

¶ No camera 

19° (75A0026-1) 

26° (75A0027-1) 

36° (75A0028-1) 

48° (75A0029-1) 

 

The Leddar T16 Sensor comes with the following software and accessories.  

¶ LeddarTM Configuration and Software Development Kit (SDK) 

¶ Ethernet connector kit. Refer to Appendix B for more details. 
 

Table 7: Ethernet Cable Description 

Ethernet Connector Kit Description 

 

Cat5e RJ45 shielded connector (with load bars), 
IP67 industrial modular connector and yellow strain 
relief boot. 
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3.1.1. Key Components 

Receiver Emitter 

¶ Receiver Lens 
 

¶ Light Emitter 

¶ Diffuser lens 

 
 
Figure 2, Figure 3, and Figure 4 below show the Leddar T16 Sensor key components. 
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Figure 2: Front View of the Leddar T16 Traffic Sensor 

 

 

 

Figure 3: Front View of the Leddar T16 Tolling Sensor 

LED emitters (8) 

Receiver Camera 

Enclosure

sunshade 

LED emitters (8) 

Receiver 
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Figure 4: Back View of the Leddar T16 Traffic Sensor 

 

 

 

Figure 5: Back View of the Leddar T16 Tolling Sensor 

 

 * Brass inserts (two on the back and one on each side of the Tolling Sensor) serve to fix 

the optional enclosure sunshade only.  

Ethernet 

connector 

Ethernet 

connector 

Protective 

vent 

Enclosure 

sunshade 

Brass 

inserts (4)* 
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3.1.2. Distance Measurement 

The red line indicates the distance that is measured from the screw located on the sides of the 

Leddar T16 Sensor as shown in Figure 6. 

 

 

Figure 6: Distance Measurement with the Leddar T16 Sensor 

 

The blue dashed lines illustrate one segment and the solid line indicates the distance measured by 

the sensor in that segment. 
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 Specifications 

4.1. General Characteristics 

 

Table 8: Leddar T16 Characteristics 

 

Table 9: Test Conditions and Detection Range (Traffic) 

 
1. Retro-reflector reference target corresponds to a 5 cm x 7 cm band of retro-reflective tape. 
2. White reference target corresponds to a 20 cm x 25 cm Kodak Greycard with 90% reflectivity. 
3. Gray reference target corresponds to a 20 cm x 25 cm Kodak Greycard with 18% reflectivity. 

 

Number of Segments 16 

Horizontal x Vertical FOV 

48° x 7.5°  

36° x 5.9° 

26° x 4.2°  

19° x 3.0°  

9° x 1.6° 

Resolution 3.00°, 2.25°, 1.63°, 1.19°, 0.56° 

Wavelength 940 nm 

Photodetector Array Size 1 x 16 

Measurement Rate Fixed at 196 Hz 

Accuracy ± 5 cm 

Leddar T16 Traffic  Detection Range (m) 

 

 

Configuration 

Horizontal 
FOV (°) 

Vertical 
FOV (°) 

Retro-
reflector1 

White 90% 
Reflectivity2 

Gray 18% 
Reflectivity3 

NCAP 
Pedestrian 

40% 

75A0030-1 9 1.6 49 39 19 49 

75A0021-1 19 3.0 49 36 18 47 

75A0022-1 26 4.2 49 18 12 27 

75A0023-1 36 5.9 49 15 8 20 
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Table 10: Test Conditions and Detection Range (Tolling) 

 
1. Retro-reflector reference target corresponds to a 5 cm x 7 cm band of retro-reflective tape. 
2. White reference target corresponds to a 20 cm x 25 cm Kodak Greycard with 90% reflectivity. 
3. Gray reference target corresponds to a 20 cm x 25 cm Kodak Greycard with 18% reflectivity. 

 

4.2. Mechanical Specifications 

Table 11: Leddar T16 Mechanical Specifications 

  

Leddar T16 Tolling Detection Range (m) 

 

 

Configuration 

Horizontal 
FOV (°) 

Vertical 
FOV (°) 

Retro-
reflector1 

White 90% 
Reflectivity2 

Gray 18% 
Reflectivity3 

NCAP 
Pedestrian 

40% 

75A0025-1 9 1.6 49 36 17 46 

75A0026-1 19 3.0 49 32 16 42 

75A0027-1 26 4.2 49 17 11 24 

75A0028-1 36 5.9 49 13 7 18 

75A0029-1 48 7.5 49 11 6 15 

 Leddar T16 Traffic Leddar T16 Tolling 

Height  226 mm / 9 in. 208.7 mm / 8.2 in. 

Length  386 mm / 15.2 in. 277 mm / 10.9 in. 

Width  259 mm / 10.2 in. 252.4 mm / 9.9 in. 

Weight 3 kg (6.6 lbs) 2.3 kg (5 lbs) 

Mounting Threads  M6 x 1.0 

Mounting Compatible with standard traffic hardware 
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4.2.1. Leddar T16 Traffic Dimensions 

 

 

 

Figure 7: Leddar T16 Traffic Sensor Dimensions 

 

 

 

4.2.2. Leddar T16 Tolling Dimensions 

 

Figure 8: Leddar T16 Tolling Sensor Dimensions 
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4.2.3. Distance Screw 

Figure 9, Figure 10, and Figure 11 below shows the measurements between the mounting 

threads of the Traffic and Tolling Sensors. 

 

Figure 9: Leddar T16 Traffic Top View ï Measurements Between Mounting Threads 
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Figure 10: Leddar T16 Traffic Bottom View ï Measurements Between Mounting Threads 
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Figure 11: Leddar T16 Tolling Bottom View ï Measurements Between Mounting Threads 
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4.3. Electrical Specifications 

Table 12: Leddar T16 Electrical Specifications 

Power Supply IEEE 802.3at PoE+ (Power over Ethernet Plus), 56 VDC 

Power Supply Tolerance 

54 V to 57 V (56 V nominal)  

 

It is strongly recommended not to exceed this 

range as there is a surge protection at 58 V. 

Power Consumption (total) 
15 W (without heater) 

30 W (with heater) 

 

4.4. Environmental Specifications 

 Table 13: Leddar T16 Environmental Specifications 

4.5. Software System Requirements 
 

Table 14: LeddarTM Configuration System Requirements 

 

  

Operating Temperature 

Range 
ī40° C to + 60° C (ī40° F to +140° F) 

Humidity 100% 

Water Tightness IP67 

Operating System Windows 7 and up 

Memory 1 GB 

Disk Space 150 MB 

Communication Interface 100BASE-T Ethernet 
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 Installing the Leddar T16 Sensor 

This section provides information and procedures to install and start the Leddar T16 Sensor. 

5.1. Installing and Orienting the Sensor 

This section presents how to install and orient the sensor. The mounting bracket can be attached 

to the top or bottom of the Leddar sensor as shown in the examples below. 

       

   

Figure 12: Mounting Position Examples 

Required tools and materials 

¶ 10 mm wrench 

¶ Mounting brackets (of customer-supplied) 

To install and orient the sensor: 

1. Use the provided hardware to attach the sensor to the mounting bracket. The supplied lock 
washers must be installed between the bolt head and the bracket. Do not over tighten. The 
recommended torque is 60 in.-lb. (6 Nm). 

 
2. Orient the sensor so that the first segment is located on the side of the detection zone and that 

the active grid (green) is centered in depth with two reference marks (blue circle) you have 
placed on the side of the road (see Figure 13). 
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Figure 13: Orienting the Sensor with Reference Marks 

 
The sensor has three position controls: pan, tilt, and roll (see Figure 14). 

The pan and tilt are adjustable using the sensor motor (Traffic configuration only); the roll can only 

be adjusted by hand using the mounting bracket. 

These adjustments vary according to the side of the road on which the sensor is installed. 

 

Figure 14: Sensor Position Adjustments 

Refer to section 7.3.4 Orientation Control to know how to change the sensor orientation. 
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5.2. Connecting the Leddar T16 Sensor 

Once LeddarTM Configuration is installed, you can connect the sensor. 

The sensor is in DHCP mode by default.  

 

Refer to Appendix A (part A or part B) for the detailed procedure on how to configure the 

network with either a static IP or DHCP connection.  
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 Installing LeddarTM Configuration 
 

1. Download LeddarInstall.exe via the provided link or LeddarTechôs support portal. 

2. Double-click the file to start the installation. 

3. If the Windows Security dialog box opens, click the Install button to accept the installation of 

the drivers from LeddarTech during the process. 

  

Figure 15: Windows Security Dialog Box 

The first time the sensor is connected to a computer, about 30 seconds are required for 

WindowsÊ to detect it and complete the installation. 

 

4. Follow the steps in the Welcome to the LeddarTM Configuration Software Setup Wizard. 

5. On your computer desktop, click the LeddarTM Configuration icon  to open the software. 

 

Refer to Appendix A (part A or part B) for the detailed procedure on how to configure the 

network with either a static IP or DHCP connection. 
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6.1. Connecting to LeddarTM Configuration 

1. Open LeddarÊ Configuration. The following window appears: 

 

Figure 16: LeddarÊ Configuration Opening Window 

2. Click  to connect to the sensor. 

 

The first time the sensor is connected to a computer, about 30 seconds are required for 

WindowsÊ to detect it and complete the installation. 

 

3. In the Connection window, select a sensor in the list. Information about that sensor will 
appear under the list box. 
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The sensor list displays all the sensors that are currently recognized by the network. 
 
The color of items in the list indicates the status of a sensor.  
 

¶ Black: This sensor is available, and no user is connected to it. 

¶ Blue: There is a user connected to this sensor. 

¶ Red: Incapable of communicating. After a certain delay, if the sensor does not respond to 
requests, it is displayed in red. 

 

Figure 17: Connection Window 

4. a) If the sensor is automatically detected. Click on the available sensor in the list. 

b) Otherwise, enter the IP address 192.168.0.20 and Port number 48630. 

5. Click Connect to connect to the available sensor. 

6. To disconnect from the sensor, click  in the toolbar or go to Device > Disconnect. 
 

7. To quit LeddarÊ Configuration, go to File > Quit. 
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Table 15: Connection Window Information 

Connection Details 
and Feature 

Description 

Status Message/State 

The status message is the connection status for a sensor, which 

indicates for example if a sensor is available or in use. The most 

common status messages are: 

¶ Waiting for connection 

¶ Connected 

¶ Connected and busy 

¶ Running 

¶ Running | Connected 

¶ Running | Connected | Busy 

Serial Number The serial number of the sensor as attributed by LeddarTech. 

Versions 

FPGA: Firmware version of the sensor. 

Software: Software version of the sensor. 

CRC: Software Cyclic Redundancy Check for integrity 
validation. 

Part Numbers 
Indicates the hardware and software part numbers of the 
sensor as attributed by LeddarTech. 

Ethernet Address 
Also called the Ethernet MAC address, this is a unique identifier 
of the sensor on the network. 

Mode - Local Broadcast 

Local Broadcast enumerates the sensors by sending a directed 

broadcast to the local subnet broadcast address. 

For example, if the IP address of the computer is 192.158.50.20 

and the subnet mask is 255.255.255.0, the local broadcast 

address 192.168.50.255 will be used. 

This address will enumerate local sensors; additionally, in a 
wide area network (WAN) the routers can be configured to route 
this directed broadcast, enabling sensors on a remote subnet 
to be enumerated. 
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Connection Details 
and Feature 

Description 

Mode - Unicast 

Unicast enumerates the sensors by sending unicast messages 

to every address defined by the IP Address and Subnet Mask 

boxes. 

For example, if 192.168.60.0 is entered as an IP address and 
255.255.255.0 as a subnet, then unicast messages will be sent 
to every address from 192.168.60.1 to 192.168.60.254 to verify 
if there is a sensor present. If there is, then the sensor will 
appear in the connection list. 

Mode - Address 

Address is used to connect to a precise IP address when too 

many addresses are present in the network connection used. 

It is also used to connect to sensors located behind a router 
acting as a network address translation (NAT) gateway.  

Mode - NAT 

The network address translation (NAT) feature is typically used 
to access sensors via the Internet, where the individual sensors 
share a single public IP address. To access sensors behind a 
NAT gateway, prior configuration of the gateway is required to 
forward the appropriate ports to the individual sensors. Up to 
10 sensors can be supported. 
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 LeddarTM Configuration 

The LeddarTM Configuration software allows the user to view the detection measurements provided 

by the connected sensor. The detections may vary based on the configuration of the parameters. 

The main window can be resized manually or set to full-screen view.  
 

When a dialog box or a window is already open a checkmark appears next to the command on the 

menu. 

 

Figure 18: Opened Window Check Mark Example 

 

When parameters such as the name of the sensor or acquisition settings are modified, a warning 

message in red appears in the main window. Click  in the toolbar to save your changes. 

 
 

Figure 19: Warning Message Example 
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7.1. Main Windows, Menus and Buttons 
 

Once connected to the sensor, the main window of LeddarTM Configuration displays the following 

menus, toolbar and view. See their description below. 

 

Figure 20: LeddarÊ Configuration Traffic Configuration Main Window 
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Figure 21: LeddarÊ Configuration Tolling Configuration Main Window 

 

 

 

 

 

 

 

 

 




























































































































