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Preface
Product

Falcon LiDAR data format

Manufacturer
SEYOND

Legal information

The information contained in this document is copyrighted by Seyond, Inc. and is subject to change without
notice. Seyond endeavors to ensure the completeness and accuracy of the manual publications. When new
or revised information becomes available, the entire document will be updated. Copyright 2022 Seyond,Inc.
All rights reserved.

Overview

The intended users of this manual include project developers (R&D personnel and designers) and service
personnel.

Original document

This document is an original document of Seyond.

Manual description

Although this document covers instructions to handle the frequent problems, it is still not guaranteed to
get all problems fully solved. If you encounter other problems not covered in the manual, please contact
Seyond staff in time. This manual will be updated when new information becomes available.

Tel  :(650)963-9573

E-mail: info@ Seyond.com
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1 Overview

This document describes the structures and field definitions of the InnoDataPacket and InnoStatusPacket
packets. Each frame of data is divided into multiple InnoDataPacket packets in accordance with the
configured UDP packet size. One InnoStatusPacket packet is sent every 50 ms.

Each InnoDataPacket is composed of an InnoCommonHeader, an InnoDataPacket Information, and several
Inno Data Blocks. Each InnoStatusPacket is composed of an InnoCommonHeader and an InnoStatusPacket
Information. All data packets are in little-endian mode.

_I Copyright©Seyond, Inc.
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2 InnoDataPacket specification

This chapter mainly describes the InnoDataPacket packet definition. The details of each variable in the
packet are explained as follows.

26 Bytes 28 Bytes (33 *item_number) Bytes
i I |
- InnoDataPacket . Inno Data Block
ader ata Block 0
InnoCommaonHeade! [Rforriation Inno Data Block O Itern_number-1
idx InnoBlockHeader InnoBlockHeader
sub_idx InnaChannelPoint 0 data InnoChannelPoint 0 data
sem e
sub_saq [nnoChannelPoint 1 data InnoChannelPoint 1 data
26 Bytes , .
type InnoChannelPoint 2 data InnoChannelPoint 2 data
(Court from O,
16-23 Byte item_number InnoChannelPoint 3 data InnoChannelPoint 3 data
is the timestamp) Item_size
topic

scanner_divection

use_reflectance

multi_return_meode

confidence_level

is_last_sub_frame

15 last_sequence

has_tall

reserved_flag

roi_h_angle

roi_v_angle

2.1 InnoCommonHeader

InnoCommonHeader: 26 Bytes.

InnoCommonHeader

—
6 Bytes 20 Bytes

InnoCommonVersion ImloConnnonHeader
Information
magic_number checksum
major_version size
minor_version source_id
fw_sequence timestamp_sync_type
lidar_type
reserved
ts_start_us
LiDAR_mode
LiDAR_status

Table 1 InnoCommonHeader Specification

Variable Data type Size (Bit) Description

Copyright© Seyond, Inc. I
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. InnoCommonVer Data packet version information. For details,
version . 48 .
sion refer to 2.2 InnoCommonVersion.
checksum uint32_t 32 Checksum, used for CRC checking.
size uint32_t 32 Size of InnoDataPacket.
source_id uint8_t 4 Currently not used. The default value is 0.
Time synchronization type.
timestamp svnc t A value of timestamp_sync_type=7 means
o P_Sync_typ uint8_t 4 the time has been synced in PTP mode.
A value of timestamp_sync_type=11 means
the time has been synced in NTP mode.
lidar_type uintl6_t 8 The LiDAR type.
te start us InnoTimestampU 64 The trigger time of the laser pulse in the Oth
- - s Block of InnoDataPacket.
LiDAR working mode.
lidar_mode=1: The SLEEP mode.
lidar_mode=2: The STANDBY mode.
lidar_mode=3: The NORMAL mode.
lidar_mode uint8_t 8 lidar_mode=4: The SHORT_RANGE mode.
(Currently not used)
lidar_mode=5: The CALIBRIATION mode.
lidar_mode=6: The PROTECTION mode.
lidar_mode=7: The WORK_QUIET mode.
LiDAR status.
lidar_status=0: Initial status
lidar_status=1: TRANSITION. The event is in
lidar_status uint8_t 8 progress.

lidar_status=2: NORMAL. The event
execution succeeded.

lidar_status=3: FAILED. The event execution
failed.

2.1.1 InnoCommonVersion

InnoCommonVersion: 6 Bytes.

Table 2 InnoCommon\Version Specification

Variable

Data type

Size (Bit)

Description

Copyright©Seyond, Inc.




Falcon Data Format Description Application Note

magic_number uintl6_t 16 Magic number, used for data verification.
major_version uint8_t 8 Major version number.

minor_version uint8_t 8 Minor version number.

fw_sequence uintl6_t 16 Reserved.

2.2

InnoDataPacket Information

InnoDataPacket Information: 28 Bytes

Table 3 InnoDataPacket Information Specification

ode

Variable Data type Size (Bit) Description

idx uint64_t 64 Frame number, starting from O.

Each frame is divided into multiple InnoDataPackets,
sub_idx uintl6_t 16 and sub_ ldx is the sequence number of
InnoDataPacket in a frame.

sub,_seq uint16_t 16 The ‘sequence number of the point cloud packet,

starting from 0.
Data type in InnoDataPacket.
type=1: Spherical coordinate point cloud.

type uint32_t 8 type=2: Message.
type=3: Message log.
type=4: Cartesian coordinate point cloud.

item_number uint32_t 24 The number of Blocks in the current InnoDataPacket.

item,_size uint16_t 16 Size of a single Block. The ma'X|mum size is 65535. A
value of 0 means the flexible size.

topic uint32_t 32 Currently not used. The default value is 0.

The vertical direction of the LiDAR scanning.
directio . .

.:]canner_ rect! uintl6_t 1 scanner_direction=0: from top to bottom
scanner_direction=1: from bottom to top
use_reflectance=0: intensity mode

use_reflectance | uintl6_t 1
use_reflectance=1: reflectivity mode
multi_return_mode=1: single return mode

multi_return_m uint16 t 3 multi_return_mode=2: strongest + second strongest

return mode

multi_return_mode=3: strongest + furthest return

Copyright© Seyond, Inc.
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mode

Confidence level of point cloud data.
confidence_level=0: lowest confidence level.
confidence_level | uintl6_t 2 confidence_level=1: low confidence level
confidence_level=2: high confidence level

confidence_level=3: highest confidence level

Whether it is the last InnoDataPacket in a frame.
is_| f , .
|es_ ast_sub_fram uintl6_t 1 is_last_sub_frame=0: No

is_last_sub_frame=1: Yes

is_last_sequenc

o uintl6_t 1 Currently not used. The default value is 0.

has_tail uintl6_t 1 Currently not used. The default value is 0.

Whether the frame has been synchronized.

frame_sync_locked=1: The frame has been

frame_sync_lock uintl6_t 1 synchronized.

ed
frame_sync_locked-0: The frame hasn’t been
synchronized.

is_first_sub_fra

me uintl6_t 1 is_first_sub_frame =1: The first subframe in a frame.
last_four_chann . .

ol uintl6_t 1 Currently not used. The default value is 0.
reserved_flag uintl6_t 3 Currently not used. The default value is 0.
roi_h_angle uintl6_t 16 The horizontal angle of the ROI center.

roi_v_angle uintl6_t 16 The vertical angle of the ROI center.

2.3 InnoBlock

Each InnoBlock is composed of an InnoBlockHeader and an InnoChannelPoint.
2.3.1 InnoBlockHeader
InnoBlockHeader: 17 Bytes

Table 4 InnoBlockHeader Specification

Variable Data type Size (Bit) Description
h_angle uintl6_t 16 Horizontal angle of channel 0, ranging from -mt to .
v_angle uintl6_t 16 Vertical angle of channel 0, ranging from -t to .

_I Copyright©Seyond, Inc.
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Time offset of this Block relative to the Oth Block of the

1 intl 1

ts_10us uint16_t 6 same InnoDataPacket in 10 ps.

scan_idx uintl6_t 16 Block ID of the scanning line.

scan_id uintl6_t 9 ID of the scanning line.

h_angle_diff 1 uint64_t 9 (I;|or|zontal angle offset of channel 1 relative to channel

h_angle_diff 2 uint64_t 10 (I;|or|zontal angle offset of channel 2 relative to channel

h_angle_diff 3 uint64_t 11 (I;|or|zontal angle offset of channel 3 relative to channel
Vertical angle offset of channel 1 relative to channel 0.
The angle =v_angle + v_angle_diff 1+

v_angle_diff_1 uint64_t 9 kVAngleDiffBase x channel.
v_angle_1 = (v_angle + v_angle_diff 1+ 196) x (180 /
32768).
Vertical angle offset of channel 2 relative to channel 0.
The angle =v_angle + v_angle_diff 2 +

v_angle_diff_2 uint64_t 9 kVAngleDiffBase x channel.
v_angle_2 = (v_angle + v_angle_diff 2 +392) x (180 /
32768).
Vertical angle offset of channel 2 relative to channel 0.
The angle =v_angle + v_angle_diff 2 +

v_angle_diff_3 uint64_t 9 kVAngleDiffBase x channel.
v_angle_2 = (v_angle + v_angle_diff 2 +392) x (180 /
32768).
in_roi=0x00: in spare region.

in_roi uint64_t 2 in_roi=0x11: in center ROI.
in_roi=0x01: in vertical slow region.

. Polygon facet ID of the current Block (five facets in
facet uint64_t 3 total, numbered from 0 to 4).
reserved_flags uint64_t 2 Currently not used. The default value is 0.

2.3.2 InnoChannelPoint

InnoChannelPoint: 4 Bytes

Copyright© Seyond, Inc.
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Table 5 InnoChannelPoint Specification

Variable Data type Size (Bit) | Description

. . The distance from the point in 1/200 meters, with a
radius uint32_t 17 range of 0 to 655.35m.
refl uint32_t 8 The reflectance or intensity, ranging from 1 to 255.
elongation uint32_t 4 The pulse width of the echoes.

is_2nd_return=0: single return mode.
is_2nd_return unit32_t 1
is_2nd_return=1: dual return mode.

type uint32_t 2 Reserved.

2.4 InnoMessage

InnoMessage: 40 Bytes

Table 6 InnoMessage Specification

Variable Data type Size (Bit) Description

size uint32_t 32 The actual memory size of the InnoMessage.

sre unit32_t 32 The source of a message. The return value is the LiDAR

handle.

id uint64_t 64 The message ID.

level unit32 t 32 The message level. About the detailed definition of the
- message level, see enum InnoMessagelevel.

code unit32 t 32 The message code. About the detailed definition of the
- message code, see enum InnoMessageCode.

reserved int32_t 128 Reserved.

content char 0 The detailed content of the message.

I Copyright©Seyond, Inc.
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3 InnoStatusPacket specification

This chapter mainly describes the InnoStatusPacket packet definition. The details of each field in the packet

are explained as follows.

InnoStatusPacket
26 Bytes 572 Bytes
|nnoStatusPacket
Information

idx

status_packet interval_ms

pre_lidar_mode

26 Bytes
(Count from O, in_transition_mode_ms
16-23 Byte S0
is the timestamp) fault_version
reserve
in_faults
defaults
counters

sensor_readings

3.1 InnoCommonHeader

InnoCommonHeader: 26 Bytes.

InnoCommonHeader

—
6 Bytes 20 Bytes

InnoCommonVersion InnoComlmn.Header
Information
magic_number checksum
major_version size
minor_version source_id
fw_sequence timestamp_sync_type
lidar_type
reserved
ts_start_us
LiDAR_mode
LiDAR_status

Copyright© Seyond, Inc.
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Table 7 InnoCommonHeader Specification

Variable

Data type

Size (Bit)

Description

version

InnoCommonVer
sion

48

Data packet version information. For details,
refer to 2.2 InnoCommon\Version.

checksum

uint32_t

32

Checksum, used for CRC checking.

size

uint32_t

32

Size of InnoDataPacket.

source_id

uint8_t

Currently not used. The default value is 0.

timestamp_sync_typ
e

uint8_t

Time synchronization type.

A value of timestamp_sync_type=7 means
the time has been synced in PTP mode.

A value of timestamp_sync_type=11 means
the time has been synced in NTP mode.

lidar_type

uintlé_t

The LiDAR type.

ts_start_us

InnoTimestampU
s

64

The trigger time of the laser pulse in the Oth
Block of InnoDataPacket.

lidar_mode

uint8_t

LiDAR working mode.
lidar_mode=1: The SLEEP mode.
lidar_mode=2: The STANDBY mode.
lidar_mode=3: The NORMAL mode.

lidar_mode=4: The SHORT_RANGE mode.
(Currently not used)

lidar_mode=5: The CALIBRIATION mode.
lidar_mode=6: The PROTECTION mode.
lidar_mode=7: The WORK_QUIET mode.

lidar_status

uint8_t

LiDAR status.
lidar_status=0: Initial status

lidar_status=1: TRANSITION. The event is in
progress.

lidar_status=2: NORMAL. The
execution succeeded.

event

lidar_status=3: FAILED. The event execution
failed.

3.1.1

InnoCommonVersion

InnoCommonVersion: 6 Bytes.

a2 ]
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Table 8 InnoCommonVersion Specification

Variable Data type Size (Bit) Description

magic_number uintl6_t 16 Magic number, used for data verification.
major_version uint8_t 8 Major version number.

minor_version uint8_t 8 Minor version number.

fw_sequence uintl6_t 16 Reserved.

3.2

InnoStatusPacket Information: 572 Bytes

InnoStatusPacket Information

Table 9 InnoStatusPacket Information specification

Variable Data type Size (Bit) Description
idx uint64_t 64 Status packet number, starting from 0.
status_packet_interval_ Uints t 8 Time interval for status packet sending. The
ms - unit is ms.
pre_lidar_mode uint8_t 8 Previous mode of LiDAR.
Ti i for LIDAR itching. Th
in_transition_mode_ms | uint16_t 16 wpg required forLi mode switching. The
unit is ms.
sn char 128 LiDAR serial number.
fault_version uint16_t 16 The number of fault status changed. The
initial value is 1.
ref count enough ts The statistical time required for the
ms_ - gh_ts_ uintl6_t 16 reference light point number to reach a
certain percentage of the trigger number.
ref_intensity uintl6_t 64 Reference light intensity.
hw_num uint8_t 24 Reserved.
reserved uint8_t 8 Reserved. The default value is 0.
InnoStatusinEa Inner fault code, ranging from 0 to 95. About
in_faults 96 the detailed inner fault codes, see
ults
InnoStatusInFaults.
InnoStatusExFa .
ex_faults ults 32 Currently not used. The default value is 0.
counters InnoStatusCou | 2560 Data statistics. For details, refer to 3.4

Copyright© Seyond, Inc.
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nters InnoStatusCounters.
. InnoStatusSens Sensor information. For details, refer to 3.5
sensor_readings . 1536 ;i -
orReadings InnoStatusSensorReadings.

3.3 InnoStatusinFaults

InnoStatusinFaults: 12 Bytes

Table 10 InnoStatusinFaults specification

Variable Data type Size (Bit) Description
faults uint64_t 64 The fault status code.
Extended_faults uint32_t 32 Currently not used. The default value is 0.

3.4 InnoStatusExFaults

InnoStatusExFaults: 4 Bytes

Table 11 InnoStatusExFaults specification

Variable Data type

Size (Bit)

Description

Ex_faults uint32_t

32

Currently not used. The default value is 0.

3.5 InnoStatusCounters

InnoStatusCounters: 320 Bytes

Table 12 InnoStatusCounters specification

Variable Data type | Size (Bit) | Description

point_data_packet_sent uint64_t 64 The number of InnoDataPackets sent.
point_sent uint64_t 64 The number of InnoBlocks sent.
message_packet_sent uint64_t 64 The number of messages sent.
raw_data_read uint64_t 64 The size of raw_data read.

total_frame uint64_t 64 The number of frames sent.
total_polygon_rotation uint64_t 64 The number of polygon rotations.
total_polygon_facet uint64_t 64 The number of polygon facet rotations.
power_up_time_in_second | uint32_t 32 Power up time. The unit is second.

N
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process_up_time_in_second | uint32_t 32 Execution time. The unit is second.

lose_ptp_sync uint32_t 32 ;I'ahjtr;umber of PTP time synchronization loss

bad_data uint32_t 128 zzfau?:flzljz?sn& Currently not used. The

data_drop uint32_t 256 Data loss count.

in_signals uint32_t 256 Data count.

latency_10us_average uintle_t 96 Average delay. The unit is 10 ps.

latency_10us_variation uintle_t 96 Fluctuating latency. The unit is 10 ps.

latency_10us_max uintl6_t 96 Maximum latency. The unit is 10 us.

big_atency_frame A28 132t ke, The defaut vaue 50,

bad_frame uint32_t 32 The number of bad frz?mes. Currently not
used. The default value is 0.

s 3| e of g e

small_gap_frame A2t 132 e The defaut value 50,

cpu_percentage uintlé_t 16 CPU utilization.

mem_percentage uintle_t 16 Memory utilization.

motor uintle_t 80 Polygon encode statistics.

galvo uintl6_t 80 Galvo encode statistics.

netstat_rx_speed_kBps uintle_t 16 Packet receiving rate.

netstat_tx_speed_kBps uintl6_t 16 Packet sending rate.

netstat_rx_drop uintl6_t 16 Packet loss count of received packets.

netstat_tx_drop uintle_t 16 Packet loss count of sent packets.

netstat_rx_err uintl6_t 16 Error count of received packets.

netstat_tx_err uintl6_t 16 Error count of sent packets

Sys_cpu_percentage uintl6_t 64 Total CPU utilization.

lifelong_uptime uint32_t 32 The LiDAR startup time in second.

Copyright© Seyond, Inc. I
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reserved

uint32_t

576

Reserved. The default value is 0.

3.6

InnoStatusSensorReadings

InnoStatusSensorReadings:192 Bytes

Table 13 InnoStatusSensorReadings specification

Variable

Data type

Size (Bit)

Description

temperature_fpga_10th_c

uintlé_t

16

FPGA temperature. The unit is 0.1°C. For

example, if the FPGA temperature is 30°C,
then temperature_fpga_10th_c = 300.

temperature_laser_10th_c

uintl6_t

16

Laser temperature. The unit is 0.1°C. For

example, if the laser temperature is 30°C,
then temperature_laser_10th_c = 300.

temperature_adc_10th_c

uintlé_t

16

ADC module temperature. The unit is 0.1°C.
For example, if the ADC module

temperature is 30°C, then
temperature_adc_10th_c = 300.

temperature_board_10th_c

intl6_t

16

Mainboard temperature. The unit is 0.1°C.

For example, if the mainboard temperature
is 30°C, then temperature_board_10th_c=
300.

temperature_det_10th_c

intl6_t

64

Detection board temperature. The unit is
0.1°C. It is used for fault detection. For
example, if the detection board
temperature is 30°C, then
temperature_det_10th_c = 300.

temperature_other_10th_c

intl6_t

48

Reserved.

heater_current_ma

uintl6_t

16

Thermal current. The unit is mA.

motor_rpm_1000th

uint32_t

32

Rotation speed of the polygon, unit:
Revolutions Per Minute (RPM) / 1000. For
example, if the rotation speed of the polygon
is 4200 RPM, motor_rpm_1000th = 4200000.

galvo_fpm_1000th

uint32_t

32

Scan speed of the Galvo, unit: RPM/1000. For
example, if the rotation speed of the Galvo is
10 RPM, then galvo_fpm_1000th = 10000.

motor_rotation_total

uint64_t

64

Total number of polygon rotations.

C= ]
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galvo_round_total uint64_t 64 Total number of Galvo scanning iterations.
moisture_index uintl6_t 32 Currently not used. The default value is 0.
window_blockage_index uintl6_t 32 Currently not used. The default value is 0.
motor uintl6_t 96 Polygon current. The unit is mA.

galvo uintlé_t 96 Galvo current. The unit is mA.

laser uintl6_t 96 Laser current. The unit is mA.
galvo_status_client uintl6_t 16 The customized parameters.
galvo_offset_angle_client uintl6_t 16 Currently not used. The default value is 0.
motor_dc_bus_voltage uint32_t 32 The motor voltage in 1mv.

The polygon motor rotation error between 0

motor_speed_control_err uintle_t 16 t0 2 RPM.

galvo_position_control_err | uintl6_t 16 Currently not used. The default value is 0.
unit_current uintlé_t 16 The LiDAR current in ImA.
apd_bias_feedback Uint16_t 64 The feedback value of APD channel bias

circuit, ranging from 0 to 75 V.

Only for Falcon K1 /Falcon K1 lite.

The X-axis value in the triaxial accelerometer.
This value is read directly from the device
accel_x uint16_t 16 registers with a range of -32768 to 32767.
The actual gravitational acceleration is equal
to the parameter value divided by 16384,
with a range of -2g to 2g.

Only for Falcon K1 /Falcon K1 lite.

The Y-axis value in the triaxial accelerometer.
This value is read directly from the device
accel_y uint16_t 16 registers with a range of -32768 to 32767.
The actual gravitational acceleration is equal
to the parameter value divided by 16384,
with a range of -2g to 2g.

Only for Falcon K1 /Falcon K1 lite.

The Z-axis value in the triaxial accelerometer.
This value is read directly from the device
accel_z uint16_t 16 registers with a range of -32768 to 32767.
The actual gravitational acceleration is equal
to the parameter value divided by 16384,
with a range of -2g to 2g.

Copyright© Seyond, Inc. I
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gyro_x

uintl6_t

16

Only for Falcon K1 /Falcon K1 lite.

The X-axis value in the three-axis gyroscope.
This value is read directly from the device
registers with a range of -32768 to 32767.
The actual angular velocity is equal to the
parameter value divided by 131, with a range
of -250 to 250 dps(degree per second).

gyro_y

uintl6_t

16

Only for Falcon K1 /Falcon K1 lite.

The Y-axis value in the three-axis gyroscope.
This value is read directly from the device
registers with a range of -32768 to 32767.
The actual angular velocity is equal to the
parameter value divided by 131, with a range
of -250 to 250 dps(degree per second).

gyro_z

uintl6_t

16

Only for Falcon K1 /Falcon K1 lite.

The Z-axis value in the three-axis gyroscope.
This value is read directly from the device
registers with a range of -32768 to 32767.
The actual angular velocity is equal to the
parameter value divided by 131, with a range
of -250 to 250 dps(degree per second).

accel_unit_x

uint32_t

32

Only for Falcon K1 /Falcon K1 lite.

The X-axis value in the triaxial accelerometer.
This value is converted with a range of -
200000 to 200000. The actual gravitational
acceleration is equal to the parameter value
divided by 100000, with a range of -2g to 2g.

accel_unit_y

uint32_t

32

Only for Falcon K1 /Falcon K1 lite.

The Y-axis value in the triaxial accelerometer.
This value is converted with a range of -
200000 to 200000. The actual gravitational
acceleration is equal to the parameter value
divided by 100000, with a range of -2g to 2g.

accel_unit_z

uint32_t

32

Only for Falcon K1 /Falcon K1 lite.

The Z-axis value in the triaxial accelerometer.
This value is converted with a range of -
200000 to 200000. The actual gravitational
acceleration is equal to the parameter value
divided by 100000, with a range of -2g to 2g.

gyro_unit_x

uint32_t

32

Only for Falcon K1 /Falcon K1 lite.

The X-axis value in the three-axis gyroscope.
This value is converted with a range of -
25000000 to 25000000. The actual angular
velocity is equal to the parameter value
divided by 131, with a range of -250 to 250

e ]
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dps(degree per second).

gyro_unit_y

uint32_t

32

Only for Falcon K1 /Falcon K1 lite.

The Y-axis value in the three-axis gyroscope.
This value is converted with a range of -
25000000 to 25000000. The actual angular
velocity is equal to the parameter value
divided by 131, with a range of -250 to 250
dps(degree per second).

gyro_unit_z

uint32_t

32

Only for Falcon K1 /Falcon K1 lite.

The Y-axis value in the three-axis gyroscope.
This value is converted with a range of -
25000000 to 25000000. The actual angular
velocity is equal to the parameter value
divided by 131, with a range of -250 to 250
dps(degree per second).

gyro_temp

uintle_t

16

Only for Falcon K1 /Falcon K1 lite.

The imu sensor temperature data. The actual
temperature is equal to the parameter value
divided by 10, with a range of -40 to 105 °C.

reserved

uintlé_t

320

Currently not used. The default value is 0.
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4 Packet capture and parsing

Innovusion.lua is a plug-in for checking the UDP data format in LiDAR. The function of innovussion.lua plug-
in is as follows.
® [dentify the UDP packets of port 8010 as LiDAR packets.
® Divide the content of a UDP packet into innovusion:status and innovusion:data, and parse the
specific values in the data packet.

This section is mainly about using the Wireshark tool and innovusion.lua to capture and parse LiDAR data
packets.

1. Download and install Wireshark.
ACaution » Wireshark download address: https://www.wireshark.org/

® Windows system: Directly install Wireshark.

® Ubuntu system: Execute the following command to install Wireshark.
sudo apt-get install wireshark

2. Download and install the innovusion.lua.
® Windows system: Copy the innovusion.lua to the <Wireshark installation directory>/plugins.

® Ubuntu system: Execute the following commands to copy the innovusion.lua to the following
directory.

cd /<innovusion.lua directory> //Execute the cd command to enter the directory where
innovusion.lua is located.

sudo cp innovusion.lua /usr/lib/x86_64-linux-gnu/wireshark/plugins //Copy the innovusion.lua
to the target directory.

Innovusion.lua download address:
A Caution https://innovusioncn.atlassian.net/wiki/spaces/IPD/pages/
1585611983/03-Tools+Management

3. Turn on the LiDAR. The LiDAR has no power switch and can work after being powered on.
4. Connect the computer to LiDAR.
5. Change the computer IP address so that the computer IP address and the LiDAR IP address are in
the same network segment.
»The default IP address of Falcon K/P is 172.168.1.10. The default IP
. address of Falcon Al is 192.168.1.220.
ACautlon ) ) .
» It is recommended that you ping the IP address of the LiDAR to ensure
that the LiDAR is connected properly.
6. Select Analyze > Reload Lua Plugins to reload the innovusion.lua.

7. Double-click the network interface connecting to the LiDAR on the home page.
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The Wireshark Network Analyzer

ew Go Capture Analyze Statistics Telephony Wireless Tools Help

=3 -] Expression... *

Welcome to Wireshark
Capture
filker: (W [Enter a capture filter -] | Allinterfaces shown -
I — — I

veth96cabf1 vy
veth1acc2d2 A
veth567a0a9 A
br-besdab620a14 A
vethods3f7s _hnardond
any I
Loopback: lo A
dockero
bluetootho L
nflog
nfqueue
usbmon1
usbmon2
usbmon3
usbmon4

@ co remote capture: ciscodump

® Random packet generator: randpkt

® SSH remote capture: sshdum|

® UDP Listener remote capture: udpdump

Learn

User's Guide - wiki - Questions and Answers - Mailing Lists

‘You are running Wireshark 2.6.10 (Git v2.6.10 packaged as 2.6.10-1~ubuntu18.04.0).

7 Ready to load or capture No Packets Profile: Default

ACaution

8. Double-click the data packet to check the packet capture result.

You can use the ifconfig command to check the computer network interface
on Ubuntu.

Cestiratlon Fretessl Infa >

Tiaa Laneh Frane 34: 640 bytes on wire (5120 bits), 640 bytes captured (5120 bits
o, 4ic31e6:43:00:71), D

)
Ethernet IT, Src: Tnnovusi_u3:aa:71 (o stz Broadeast (FF:FFiFF:FF:Ffofe)

Internet Protacol Version 4, Src: 10.42.0.81, Dst

10.42.8.255

5 6. aea0E1
6 0000198
7 8.000663

10.42.0.51
10.42.0.91
10.42.0.51

10.42.0.255
18.42.0.255
10.42.0,255

innovusion:data
{nnovusion: dataimessage
innovusion:data

733 36786
208 37193
a6 36786

[T

User Datagram Protocal, Sre Port: 34689, DSt Port: 8618
Innovusdon
Innocemmontieader

maglc_number: Innestatuseacket (ox1ssh)

| 2

13 8.000729 10.42.0.91 18.42.0.255 innovusion:data 531 36786 - 2010 L @880 = source_id: B

1116 ... = tinestamp_syne_type: TUNO_TTHE_SYNC_TYPE_PTP_LOST (14)
RN :

1.64001352518307e415

2 INNO_LIDAR_MODE_WORK_NORMAL (3}
1idar_status: THNO_LTDAR_STATUS_MORMAL (2]

1dx: 1485456

status_packet_interval ms: 50

pre_Lidar_mode: 2

in_transition_mede ms: &

sn: 361822100413

fault_version: 19703

19 0.082430 10.42.0.91 18.42.0.255 innovusion:data 1441 36786 + 8010 Li

23 0.002480 10.42.0.91 18.42.0.255 innovusion:data 276 36786 + 8010 Li

29 0.003804 10.42.0.91 10.42.0.255 innovusion:data 144136706 + 8010 Lt

34 0.004658 10.22.0.91 10.22.0.255 innovusion:status 64034639 o280 00 ff 87 81 1f 4a 02 5e dc &b EE 01 02 60 80
al

b <2 2b <O 56 62 @0 B8 R BA 74 a0 61 0e 55 de -4V
17 43 83 @2 18 72 15 08 0A 0B 08 00 32 B2 AA B0

m

ERCEE - |

ta

2

36182210 9413
L

40 0.089758 10.42.0.91 18.42.0.255 innovusion:data 1441 36786 +

> I
8010 L L

44 0.009807 10.42.0.91 18.42.0.255 innovusion:data 111 36786 + 8010 Lt ') B8 00 69 B0 09 BB UO 0B AD 0O B8 00 08 69 DO 6O

3F 10 16 38 90 99 00 09 62 bd ad 45 e2 G2 b5 1f 7 8 b E
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Frame 6712: 1441 bytes on wire (11528 bits), 1441 bytes captured (11528 bits) on interface enol, id ©
Ethernet II, Src: Innovusi ©3:24:71 (©4:c3:e6:43:24:71), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
Internet Protocol Version 4, Src: 10.42.0.91, Dst: 16.42.0.255
User Datagram Protocol, Src Port: 34743, Dst Port: 8010
Innovusion
~ InnoCommonHeader
v InnoCommonversion
magic_number: InnoDataPacket (@x176a)
major_version: 1
minor_version: 2
reserved: 2506
checksum: 0x71871264
size: 8799

(vvv~w

... 0000 = source_id: 0
ciee .... 1110 ..., = timestamp_sync_type: INNO_TIME_SYNC_TYPE_PTP_LOST (14)
0000 0000

.+« .... = reserved: @
ts_start_us: 1.6632273227628e+15 [utc: 2022-09-15 07:35:22:762800]
lidar_mode: INNO_LIDAR_MODE_WORK_NORMAL (3)

lidar_status: INNO_LIDAR STATUS_NORMAL (2)
frame_index(idx): 723121
sub_idx: 65
sub_seq: ©
e e et eei. .... .... 0880 0601 = item_type(type): INNO_ITEM_TYPE_SPHERE_POINTCLOUD (1)
0000 0000 0000 0001 0000 1001 . . = item_number: 265
item_size: 33
topic: @

1 = scanner_direction: bottom->top (1)
use_reflectance: reflectance mode (1)
multi_return_mode: 1
confidence_level: @
is_last_sub_frame: 0
is_last_sequence: 1

has_tail: @

reserved_flag: 0

coee LB

0000 0. . .

roi_h_angle: ©

roi_v_angle: @
~ InnoBlockl - @
ff ff ff ff ff 43 24 71 08 00 45 00
93 92 cd ©3 9d 40 11 c9 42 Ga 2a 00 5b 0a 2a
ff 75 07 0d 2a 22 bd 02 42 f1 bc 02 08 f1 ba
6a fi ba 02 76 f1 47 15 ab ff 40 00 06 03 ic
3b 5e 75 07 Od 2a 22 cO 62 06 1 bb 62 c4 fo
02 5c f1 bb 02 2a f1 6f 15 af ff 406 60 08 03
8c 37 4e 75 07 @d 29 22 c0 02 30 f1 bd 02 f2
bb 82 26 f1 bd 82 36 f1 98 15 b3 ff 48 00 Oa
ic 8a 33 3e 75 07 @d 29 22 c2 02 02 f1 bd 02
f0 bd 02 54 f1 be 62 38 f1 c1 15 bg ff 41 80
03 1c 8a 33 2e 75 07 0d 29 22 c3 02 00 f1 c2

| Frame (1441 bytes) | Reassembled IPv4 (8807 bytes)

= use_reflectance: reflectance mode (1)
multi_return_mode: 1

s_last_sequence
has_tail: ©
reserved_flag: @

0000 00..
roi_h_angl
roi_v_angle: @
~ InnoBlockl - ©
~ InnoBlockHeader
h_angle: -613
v_angle: -363
ts_16us: @
scan_idx: 480

scan_id: 28

ciee eee. ...0 0001 1100
..00 0606 166. .. ..

. . = h_angle_diff_1: 4
0000 0010 11.. .... .evr wuun .. = h_angle diff_2: 11
. ... .... .000 0001 0600 . = h_angle_diff_3: 16
. . .000 1011 1... - = v_angle_diff_1: 23
0061 0160 1... . = v_angle_diff_2: 41

v_angle diff_3: 64
in_roi: in center ROI (3)
= facet: 4
reserved_flags: ©

...0 0100 0000
P .

0e.. .. .
~ InnoChannelPoint

radius: 613

refl: 122

is_2nd_return: 1st return (@)
type: normal (@)

elongation: 15

<« «... ...0 OOPG 0010 0116 0101
...0 1111 010.
..0
. 00
1111 ... .
» InnoChannelPoint
» InnoChannelPoint
» InnoChannelPoint

» InnoBlockl - 1

» InnoBlocki - 2

» InnoBlockl - 3
6030 01 00 21 60 60 60 60 60 ©0 60 60 00 9b fd
O 95 fe 00 00 e® 01 1c @8 2c 00 81 8b 14 40 26 65
f4 fo 02 02 1c fo ea 01 26 f1 ea 01 12 f1 af
95 fe 00 00 el 01 1c 08 2c fO 80 8b 14 48 26
02 24 f1 04 02 le fo ea ©1 34 f1 e6 01 oc fo
fd 97 fe 00 00 2 01 1c ©8 28 fO 80 8b 14 40
68 02 Se f1 88 02 20 fO e8 61 26 f1 e6 01 9c
dg8 fd 97 fe 00 00 e3 01 1c 08 28 e® 80 8b 14
26 67 02 44 f1 Ge 02 1e fO e4 01 62 T@ eb 01
f1 ed fd 97 fe 00 80 e4 01 1c 66 24 do 80 8b
40 26 68 02 44 f1 14 02 20 f0 e5 01 b8 f@ e9

Frame (1441 bytes) ‘ Reassembled IPv4 (8807 bytes) ‘
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Table 14 Revision History

Version Date Remarks
V4.0 20240820 Fix bug
Vv3.0.7 20240318 Change logo
V1.0 20221110 Draft
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