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© 2022 LeddarTech Inc. All rights reserved. 

The information contained herein is the property of the Company and shall not be reproduced in whole or in 
part without the prior written approval of the Company. 

Leddar, LeddarTech, LeddarSteer, LeddarEngine, LeddarVision, LeddarSP, LeddarCore, LeddarEcho, 
VAYADrive, VayaVision, XLRator and related logos are trademarks or registered trademarks of 
LeddarTech Inc. and its subsidiaries. All other brands, product names and marks are or may be trademarks 
or registered trademarks used to identify products or services of their respective owners. 

Please contact a LeddarTech sales representative if you have any questions regarding the information 
contained in this document or regarding LeddarTech products. For the most recent version of this document, 
visit LeddarTechôs website. We also highly recommend that you read our Standard Sales Terms and 
Conditions, Product Warranty and End-User License Agreement carefully. Documentation available at 
www.leddarsensor.com, section ñResources.ò 

LeddarÊ Configuration software: this software is based in part on the work of the Independent JPEG Group. 

Keep this User Guide for future reference. 
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DISCLAIMER 

LeddarTech® shall not be liable for any errors or omissions herein or for any damages arising out of or related 
to this document or the information contained herein, even if LeddarTech has been advised of the possibility 
of such damages. 

Descriptions of products, including, but not limited to, specifications and drawings, and other related 
information contained in this document, are provided only to illustrate their operation and application 
examples. The illustrations shown, including screen captures, may differ from the appearance of the actual 
product. 

LeddarTech has made every effort to ensure that the information contained in the documentation 
accompanying its products, including, without limitation, its Specification Sheet, is accurate. However, 
LeddarTech will not be liable for any errors or omissions therein and reserves the right to modify the design 
and characteristics of products at any time without notice. For the most recent version of any product 
documentation, visit LeddarTechôs website at www.leddarsensor.com. In case of discrepancy, the web 
version takes precedence over any printed literature. 

LeddarTech may expressly designate certain products as completing a particular qualification (e.g., AEC-
Q100). Customer agrees that it has the necessary expertise to select the product with the appropriate 
qualification designation for its applications and that proper product selection is at customerôs own risk. The 
customer is solely responsible for compliance with all legal and regulatory requirements in connection with 
such selection. 

LeddarTech does not control the installation and use of its products and shall have no liability if a product is 
used for an application for which it is not suited. LeddarTechôs products are not recommended or authorized 
for safety, life support, medical applications, applications involving hazardous, corrosive or radioactive 
substances or for any use or application in which the failure of a component could cause personal injury, 
loss of life or substantial harm to the environment or property. Where LeddarTech specifically promotes 
products as facilitating functional safety or as compliant with functional safety standards, such products are 
intended to help enable customers to design and create their own applications that meet applicable functional 
safety standards and requirements. Using products in an application does not by itself establish any safety 
features in the application. 

Any technical advice provided by LeddarTech with reference to the use of its products is given without 
assumption by LeddarTech of any liability, and LeddarTech assumes no obligation or liability for the advice 
given or results obtained, all such advice being given and accepted at customerôs sole risk. 

LeddarTech reserves the right to modify its products at any time, without notice, at its sole discretion. The 
productsô performance specifications and operating parameters are determined in an independent state and 
are not guaranteed to perform the same way if installed in a customer product. 

  

https://www.leddarsensor.com/
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https://www.leddarsensor.com/


 

12 | 72 © 2022 LeddarTech Inc. 

Document Conventions  

This document uses the following conventions: 

Name of menu  > 
name of the window  

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

Arial bold  
The names of buttons, menus, dialog boxes and the elements of the interface are 
in bold  type . 

 

Note: Contains helpful suggestions and references to information included within 
this User Guide. 

 

Warning : Refers to a warning or important information to follow. 

This document uses the metric system (SI). 
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1. Label s and Safety Information  

1.1. Labels  

Table 1: Sensor labels  

Label  Location  

 

Right side of sensor 

 

Bottom side of sensor 

1.2. Regulatory Compliance  

Table 2: Regulatory compliance information  

Compliance Feature  Description  

Eye safety  IEC 62471:2006 (exempt lamp classification) 

Ingress  protection  IP67 

Electromagnetic 
compatibility  

FCC Part 15, Subpart B, Class A 

Class A digital apparatus. Complies with the Canadian Interference-Causing 
Equipment Standard ICES-003. 

CE Compliant 
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2. 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 (ñTrafficò configuration only). 

Amplitude  
The amplitude is expressed in counts and represents the quantity of light reflected 
and captured by the sensor. This measure defines the strength of the digital signal. 

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 ñsegment.ò See the definition of the word ñsegment.ò 

Crosstalk  
The phenomenon by which an optical or electrical signal transmitted in one 
channel creates an undesired effect in an adjacent channel. 

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 (also called ñechoesò) include at least the following data: segment 
identification, distance measurement and intensity of the backscattered light of the 
object. 

Flag Information relative to detection quality (bit field) 

FoV Field of view 

Opening angle  The angle of the detection zone 

Segment  A vertical (V) and horizontal (H) index in the FoV. Synonym of ñchannel.ò 

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

Created by LeddarTech, LeddarÊ (light-emitting diode detection and ranging) is a unique sensing 
technology based on the LED illumination (infrared spectrum) and the principle of a lightôs time of flight. The 
LED emitters illuminate the area of interest. 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 detections and ranging segments. Full-waveform 
analysis enables the detection and distance measurement of multiple objects in each segment, as illustrated 
in Fig. 1 below, provided that foreground objects do not fully obscure objects behind them. 

 

Fig. 1: Time of flight  

2.3. Key Factors for Best Sensor Performance  

To obtain the best operating performance, the following factors are important to consider. 

Table 4: Key factors for best sensor performance  

Key Factor  Description  

Size of the target  
The larger the target, the longer the range. 

The smaller the target, the shorter the range. 

Reflectivity of the target  
The range increases with the targetôs reflectivity at the emission 
wavelength. 

Position of the target 
within the FoV  

With centered segments, the range is higher. 

With outer segments, the range is lower. 

Direct sunlight  
Exposing the sensor to direct sunlight may affect performance levels of 
the illuminated portion of the FoV, which may be caused by direct 
sunlight. 
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3. Intended Use and Description  

This User Guide is intended for developers, integrators and/or engineers. It provides information about the 
LeddarÊ T16 Solid-State LiDAR Traffic Sensor (hereafter referred to as ñthe sensorò or ñLeddar T16ò). 

The Leddar 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 ensures 
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 LeddarÊ 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. The 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 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. 

3.1. Equipment Designation and Description  

Table 5: Equipm ent designation  

Family  Leddar T16 

Model  Solid-State LiDAR Traffic Sensor 

Configurations  ñTrafficò and ñTollingò 

 

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

Table 6: Leddar T16 configurations  

Feature  ñTollingò ñTrafficò 

Beam FoV options  10° to 48° 10° to 36° 

IP67 enclosure    

Anti -reflective window surface treatment    

LeddarÊ Configurat ion  software    

Color image sensor (MPEG -4 video feedback)    

Pan & Tilt actuator    

Enclosure sunshade    

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

¶ LeddarÊ Configuration and Software Development Kit (SDK) 

¶ Ethernet connector kit (refer to Appendix B for more details) 



 

54A0043_V4.1_EN / Leddar T16 ï User Guide 17 | 72 

Table 7: Ethernet cable  

Ethernet Connector Kit  Description  

 

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

3.2. Key Components  

Table 8: Key components  

Receiver  Emitter  

¶ Receiver lens 
¶ Light emitter 

¶ Diffuser lens 

3.3. Front View 

 

Fig. 2: Leddar T16 ñTrafficò Sensor front view  

Enclosure sunshade 

Receiver 

LED emitters (8 x) 

Camera 
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Fig. 3: Leddar T16 ñTolling ò Sensor front view  

3.4. Rear View  

 

Fig. 4: Leddar T16 ñTrafficò Sensor rear view  

Receiver 

LED emitters (8 x) 

Enclosure sunshade 

Ethernet connector 
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Fig. 5: Leddar T16 ñTolling ò Sensor rear view  

 

Brass inserts (two on the back and one on each side of the ñTollingò Sensor) are used to 
fix the optional enclosure sunshade only. See section 5.1 to use these inserts for 
mounting. 

3.5. Distance Measurement  

Distance is measured from the screw located on the sides of the Leddar T16 Sensor casing. 

 

Fig. 6: Distance measurement  

The dashed lines illustrate 1 of the 16 segments and the solid line indicates the distance measured by the 
sensor in that segment. 

Protective vent 

Ethernet connector 

Brass inserts (4 x) 
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4. Specifications  

4.1. General  

Table 9: Leddar T16 general specifications  

Description  Value  

Number of segments  16 

Horizontal x Vertical FOV  48° x 7.5°, 36° x 5.9°, 25° x 4.2°, 19° x 3.0°, 10° x 1.6° 

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

Wavelength  940 nm 

Number of  segments  16 

Measurement rate  196 Hz 

Accuracy  ±5 cm 

Table 10: Test conditions and detection range  

 Model  
Hor izontal  

FoV (°) 
Vert ical  
FoV (°) 

Detection Range (m)  

Retroreflector1 White 90%2 Gray 18%3 NCAP Pedestrian 40% 

T
ra

ff
ic

 

75A0030-1 10 1.6 49 39 19 49 

75A0021-1 19 3.0 49 36 18 47 

75A0022-1 25 4.2 49 18 12 27 

75A0023-1 36 5.9 49 15 8 20 

T
o

lli
n

g
 

75A0025-1 10 1.6 49 36 17 46 

75A0026-1 19 3.0 49 32 16 42 

75A0027-1 25 4.2 49 17 11 24 

75A0028-1 36 5.9 49 13 7 18 

75A0029-1 48 7.5 49 11 6 15 

4.2. Mechanical  

Table 11: Leddar T16 mechanical specifications  

Description  ñTollingò Configuration  ñTrafficò Configuration  

Height  226 mm 208.7 mm 

Length  386 mm 277 mm 

Width  259 mm 252.4 mm 

 

1 Retroreflector reference target corresponds to a 5 cm x 7 cm strip of reflective tape. 
2 White reference target corresponds to a 20 cm x 25 cm Kodak gray card with 90% reflectivity. 
3 Gray reference target corresponds to a 20 cm x 25 cm Kodak gray card with 18% reflectivity. 
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Description  ñTollingò Configuration  ñTrafficò Configuration  

Weight  3 kg 2.3 kg 

Mounting threads  M6 x 1.0 

Mounting  Compatible with standard traffic hardware 

4.2.1. Dimensions  

 

Fig. 7: Leddar T16 ñTrafficò Sensor dimensions 

 

Fig. 8: Leddar T16 ñTollingò Sensor dimensions 

  

386 mm 259 mm 

226 mm 

277 mm 252.4 mm 

208.7 mm 
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4.2.2. Distance Screw  

Fig. 9, Fig. 10 and Fig. 11 below show the distances between the mounting threads of the Leddar T16. 

 

Fig. 9: Leddar T16 ñTrafficò Sensor top view ï Distances between mounting threads  

 

Fig. 10: Leddar T16 ñTrafficò Sensor bottom view ï Distances between mounting threads  

136.8 mm 25.4 mm 

100.5 m
m 

25.4 mm 
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Fig. 11: Leddar T16 ñTollingò Sensor bottom view ï Distances between mounting threads  

4.3. Electrical  

Table 12: Leddar T16 electrical  specifications  

Description  Value  

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) 

25.5 W (with heater) 

4.4. Environmental  

Table 13: Leddar T16 environmental specifications  

Description  Value  

Operating temperature range  ī40 °C to +60 °C 

Humidity  100% RH 

Ingress protection rating  IP67 

86.7 mm 25.4 mm 
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4.5. Software System Requirements  

Table 14: Leddar Configurat ion  system requirements  

Description  Value  

Operating system  WindowsÊ 7 and up 

Memory  1 GB minimum 

Disk space  150 MB minimum 

Communication interface  100BASE-T Ethernet 

5. Installing the Leddar T16 Sensor  

5.1. Installing and Orienting the Sensor  

For the ñTrafficò configuration, the mounting bracket can be attached to the bottom or top of the Leddar 
sensor (see Fig. 9 and Fig. 10), as shown in the examples below. 

   

 

Fig. 12: Mounting position examples  (ñTrafficò Sensor) 

Required tools and materials: 

¶ 10 mm wrench 

¶ Mounting brackets (customer-supplied) 

For the ẮTollingắ configuration, the bracket can be attached using the three inserts on the bottom of the 

sensor (see Fig. 11). Brass inserts at the rear and side of the sensor can be used, but all four of them must 

distribute the load and reduce constraints (see example below). 
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Fig. 13: Mounting position example  (ñTollingò Sensor) 

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

2. Orient the sensor such that the first segment is located on the side of the detection zone and the active 
grid (green) is centered in depth with two reference marks (blue circle) you have placed on the side of 
the road (see Fig. 14). 

 

Fig. 14: Orienting the ñTrafficò sensor with reference marks  

The sensor has three position controls: pan, tilt and roll (see Fig. 15). 

The pan and tilt are adjustable using the sensor motor (ñTrafficò configuration only); the roll can only be 
adjusted by hand using the mounting bracket. 

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




















































































