Odinl Relocalization Map
Acquisition Guide

Odinl provides relocalization functionality and supports data exchange with the MANIFOLD
handheld scanner. Three methods are available:

1. 1. Use Odin to collect .olx data, process it in MindCloud, and export a .bin map file for Odin
relocalization.

1. 2. Use the MANIFOLD handheld scanner (e.g. Q9000) to collect .Ix data, process it in
MindCloud, and export a .bin map file for Odin relocalization.

1. 3. Use Odin's SLAM mode to generate a .bin map file for relocalization. Detailed steps
follow.

1. Record .olx File with Odin (Method 1)

1.1 Record .olx File with Odin (firmware >= 0.10.0, driver >=0.9.0
required)

1.1.1 Modify /catkin_ws/src/odin_ros_driver/config/control_command.yaml: set
recorddata: 1, custom_map_mode: 0 (Odometry mode):

Shell

recorddata: 1 # 0: off; 1: on

k k%

custom map mode: 0 # 0: Odometry mode 1: SLAM mode 2:

Relocalization mode

1.1.2 Run the driver

Shell

cd ~/catkin ws

# R0OS2 example; for ROS1 use corresponding commands
source install/setup.bash

ros2 launch odin ros driver odinl ros2.launch.py

1.1.3 Collect the map

After collection, press Ctrl+C to stop the driver. The .olx file will be found under
Icatkin_ws/src/odin_ros_driver/recorddata/. Copy the entire folder to a PC with MindCloud
(version >= 0.2.8) for Step 3.

2. Record .Ix Data with Q9000 (Method 2)
2.1 Record .Ix File with Q9000

1. Collect data
1. Copy the .Ix file to a PC with MindCloud (version >= 0.2.8) for Step 3.



2.2 Import into MindCloud Studio and save PCD & BIN files (requires
Windows)

3. Using MindCloud
3.1 Process .olx / .Ix data in MindCloud
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3.1.1 Wait for processing to complete
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3.1.2 Save PCD point cloud
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3.1.3 Save .bin map
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3.1.4 Copy the generated PCD point cloud and .bin map to the Ubuntu PC
3.2 Point Cloud Downsampling

. The raw point cloud can be very large. To display it in rviz, downsampling is needed.

. Use the following script to downsample the PCD file to under 20 MB (recommended for
smooth rviz performance):

Shell
#!/usr/bin/env python3

H#BA PCD EXHFIHR (E& RViz)

e s e | N e S R
INPUT PCD =

"/home/hugo/git/pcd publisher/relocalization.pcd.pcd”

# JR%a 4.3G PCD

OUTPUT PCD =

"/home/hugo/git/pcd publisher/relocalization 0.05.pcd"

# WHERES

VOXEL SIZE = 0.05 # EEKN (AL
xK)
HHBHRARHBHBHBHBHBHBHRHRH R R R R AR AR AR AR RH BB

import open3d as o03d
import os

def main():
print("Loading PCD (this may take time)...")
pcd = o03d.io.read point cloud(INPUT PCD)



print(f"Original points: {len(pcd.points):,}")

print(f"Downsampling with voxel size = {VOXEL SIZE} m")
pcd ds = pcd.voxel down sample(voxel size=VOXEL SIZE)

print(f"Downsampled points: {len(pcd ds.points):,}")
print("Saving compressed PCD...")

03d.io.write point cloud(
OUTPUT PCD,

pcd ds,
write ascii=False, # binary
compressed=True # open3d [E4E
)
orig = os.path.getsize(INPUT PCD) / 1024 / 1024
out = os.path.getsize(OUTPUT PCD) / 1024 / 1024

print(f"File size: {orig:.1f} MB -> {out:.1f} MB")
print("Done.")

if name_ == " main_
main()

1. After downsampling:

ok hugo@hugo: ~/git/pcd_publisher

: $ 11 -h
total 323M
drwxrwxr-x 3 hugo hugo 4.0K Jan
drwxrwxrwx 13 hugo hugo 4.0K Jan
drwxrwxr-x 2 hugo hugo 4.0K Jan G
-rw-rw-r-- 1 hugo hugo 1.3K Jan :35 pcd_downsample.py
rw-rw-r-- 1 hugo hugo 2.5K Dec :58 pcd_publisher.py
-rwxr-xr-x 1 hugo hugo 53M Jan :09 *
-rwxr-xr-x 1 hugo hugo 271M Jan 106 *
8 S pytlnons pca_aownsamplLe.py
Loading PCD (this may take time)...
Original points: 16,305,839
Downsampling with voxel size = 0.05 m
Downsampled points: 850,475
Saving compressed P(CD...
File size: 270.3 MB -> 12.9 MB

$ 11 -h

drwxrwxr-x 3 hugo hugo 4.0K Jan
drwxrwxrwx 13 hugo hugo 4.0K Jan
drwxrwxr-x 2 hugo hugo 4.0K Jan %

rw-rw-r-- 1 hugo hugo 1.3K Jan :35 pcd_downsample. py
-rw-rw-r-- 1 _huao huao ?2.5K Dec :58 pcd nublisher.pv
-rw-rw-r-- 1 hugo hugo 13M Jan :35 relocalization_0.05.pcd
-rwxr-xr-x 1 hugo hugo 53M Jan J *
-rwxr-xr-x 1

hugo hugo 271M Jan £ *

s




3.3 Run Relocalization and Publish PCD
3.3.1 Set relocalization mode and enter the correct .bin file path:

Shell
custom map mode: 2 # 0: Odometry mode 1: SLAM mode 2:
Relocalization mode
custom init pos: [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0]
relocalization map abs path:
"/home/hugo/git/odin 0.8.0/map/relocalization.bin" # must be
set for Relocalization mode or will fail

3.3.2 Run the driver
3.3.3 Use the following script to publish the downsampled PCD into ROS:

Shell

#!/usr/bin/env python3
PCD (XYZRGB) -> R0S2 PointCloud2
£ open3d, HiE python3 i&fT

HHAHHHH S BT
PCD PATH =

"/home/hugo/git/pcd publisher/relocalization 0.05.pcd" #
<<< HXE

FRAME ID = "map"
TOPIC = "/pcd points”
PUB HZ = 1.0

L

import rclpy
from rclpy.node import Node

import numpy as np
import open3d as o3d
import struct

from std msgs.msg import Header
from sensor msgs.msg import PointCloud2, PointField
from sensor msgs py import point cloud2

def rgb to float(r, g, b):
"""RGB(uint8) -> packed float32"""
rgb uint32 = (int(r) << 16) | (int(g) << 8) | int(b)
return struct.unpack("f", struct.pack("I", rgb uint32))



[0]

class PCDPublisher(Node):
def init (self):
super(). init ("pcd rgb publisher")

self.pub = self.create publisher(PointCloud2, TOPIC,
10)

self.timer = self.create timer(1.0 / PUB HZ,
self.timer _cb)

self.cloud msg = self.load pcd(PCD PATH)
self.get logger().info(f"Loaded PCD with RGB:
{PCD_PATH}")

def load pcd(self, path: str) -> PointCloud2:
pcd = 03d.io.read point cloud(path)

points
colors

np.asarray(pcd.points, dtype=np.float32)
np.asarray(pcd.colors, dtype=np.float32) #

[0,1]

cloud data = []
for i in range(points.shape[0]):
r int(colors[i, 0] * 255)
)
)

g = int(colors[i, 1] * 255
b int(colors[i, 2] * 255
rgb f = rgb to float(r, g, b)

cloud data.append((
points[i, O],
points[i, 1],
points[i, 2],
rgb f

))

header = Header()
header.frame id = FRAME ID

fields = [
PointField(name="x", offset=0,
datatype=PointField.FLOAT32, count=1l),
PointField(name="y", offset=4,
datatype=PointField.FLOAT32, count=1l),



PointField(name="2z", offset=8,
datatype=PointField.FLOAT32, count=1l),
PointField(name="rgb", offset=12,
datatype=PointField.FLOAT32, count=1l),
]

return point cloud2.create cloud(header, fields,
cloud data)

def timer cb(self):
self.cloud msg.header.stamp =
self.get clock().now().to msg()
self.pub.publish(self.cloud msg)

def main():
rclpy.init()
node = PCDPublisher()
rclpy.spin(node)
node.destroy node()
rclpy.shutdown()

if name == " main_":
main()

3.3.4 Expected result:

4. Record Relocalization Map Using Odin (Method 3)
4.1 Record .bin Map

1. Setcustomer_map_mode: 1, recorddata: O in control_command.yaml



Shell

recorddata: 0 # 0: off; 1: on

X Kk

custom map mode: 1 # 0: Odometry mode 1: SLAM mode 2:
Relocalization mode

1. Run the driver to collect data

Shell

cd ~/catkin ws

# R0OS2 example; for ROS1 use corresponding commands
source install/setup.bash

ros2 launch odin ros driver odinl ros2.launch.py

1. After map collection, do NOT press Ctrl+C directly. Open a new terminal, navigate to the
driver path, and run ./set_param.sh save_map 1 to save the map.

Shell

cd ~/catkin ws/src/odin_ros driver

./set _param.sh save map 1

# Wait until the terminal confirms the map is saved before
stopping the driver

hugo@hugo: ~/git/odin_0.8.0 hugo@hugo: ~/git/odin_0.8.0/src/odin_ros_driver eI =

$ ./set_param.sh save_map 1

command sent: set save_map 1
command file: /tmp/odin_command. txt

s

Tcl: -0.00455 -0.99988 -0.01472  0.0385
[host_sdk_sample-1] 0.00925 0.01468 -0.99985 -0.00914
[host_sdk_sample-1] 0.99995 -6.00468 ©.00918 -0.00911
[host_sdk_sample-1] 0 0 0 1
[host_sdk_sample-1] [INFO] [1769597102.298726014] [device_cb]: Software connection succ
essful in @ seconds
[host_sdk_sample-1] [INFO] [1769597102.298740681] [device_cb]: Device ready and streams
activated

[host_sdk_sample-1] [INFO] [1769597135.946245106] [command_processor]: Successfully set
save_map = 1

[host_sdk_sample-1] [INFO] [1769597137.493918230] [param_monitor]: Map is saved on devi
ce, now transfering to [/home/hugo/git/odin_0.8.0/src/odin_ros_driver/map/20260128_ 1845
01/map_20260128_184537.bin]

[host_sdk_sample-1] [INFO] [1769597137.543778056] [param_monitor]: map get start succes
s, now transfering...
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4.2 Run Relocalization Directly

1. Set customer_map_mode: 2 in control_command.yaml and configure the .bin file path:



Shell

custom map mode: 2 # 0: Odometry mode 1: SLAM mode 2:
Relocalization mode

custom init pos: [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0]
relocalization map abs path:
"/home/hugo/git/odin 0.8.0/src/odin ros driver/map/20260128
184501/map 20260128 184537.bin" # must be set for
Relocalization mode or will fail

1. Run the driver

1. On successful localization: rviz shows the map frame; the terminal prints relocalization
success.

4.3 Export .bin Map to PCD
1. Copy the .bin file exported by Odin to a PC with MindCloud 0.2.8

1. Drag the .bin file directly into MindCloud
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1. Export PCD format point cloud
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4.4 Display PCD in rviz
1. Copy the PCD to the Ubuntu PC (where the driver is installed)

1. Follow the same steps as 1.5 to load it. Note: .bin-exported PCD has no RGB info. You may
write your own publisher as needed.

Note: All code samples above are Al-generated demos; no technical support is provided for
them.



