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1. Document Description

1.1 Target Audience

This comprehensive user manual is intended for users conducting experiments,
validation, and demonstrations using the DM-Tac series Vision-Based Tactile Sensors.
It aims to help users quickly understand product capabilities and complete the entire

process from unboxing inspection to basic usage.
This manual primarily targets the following user groups:
® Researchers in the field of robotics and automation

Who wish to rapidly introduce Vision-Based Tactile Sensors into experimental
scenarios involving grasping, manipulation, and tactile perception for functional

validation and data acquisition.
® Algorithm and System Developers

Who need to understand the sensor's perception capabilities, working methods,
and basic data acquisition processes to support upper-layer algorithm development

and system integration.
® Product Testing and Solution Validation Personnel

Who focus on product composition, performance parameters, usage
specifications, and typical application workflows.

This manual focuses on product usage and functional understanding at the user level.
If you are primarily interested in mechanical structure, installation methods, or
dimensional information, please refer to the "DM-Tac Series Sensors Hardware
Manual". If you need to perform software development or SDK calls, please refer to
the "DM-Tac Series Sensors Software Platform & Development Manual".

1.2 Reading Guide

This manual is organized according to the logic of [Understanding the Product —
Quick Start — Standardized Usage], allowing users to selectively read based on their

needs.
® For Users Newly Encountering This Product
It is recommended to read in order:

Chapter 2: Product Introduction

Chapter 3: Product Functions and Features

Chapter 4: Product Performance Parameters
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Chapter 5: Product Package Contents

Chapter 6: Product Adaptation Platforms and Operation Mode Description
® For Users Wishing to Quickly Experience the Sensor's Capabilities
Recommended Reading:

Section 7.1: Plug-and-Play + UI Quick Experience Path
® For Users Needing to Obtain Sensor Data via Example Programs
Recommended Reading:

Section 7.2: Example Code Quick Start

Combined with relevant software platform documentation for environment

configuration
® For Users Focusing on Long-Term Stable Use and Safety Standards
It is recommended to focus on reading:

Chapter 8: Usage Precautions

Chapter 9: Disclaimer

To avoid content repetition and confusion, this manual only contains product usage

instructions directly relevant to users.

More detailed hardware structure descriptions and software development content have
been split into independent documents; please consult them as needed.

2. Product Introduction

2.1 Product Overview

Tactile perception is a key piece of the puzzle for intelligent robots. Its inclusion
will drive robots from simple task executors to true intelligent assistants, enabling
autonomous decision-making and operation in complex and changing environments.
Compared to traditional tactile sensors, Vision-Based Tactile Sensors combine the
advantages of multi-modal perception capabilities and high resolution, aiding robots
in fine manipulation tasks. The DM-Tac Vision-Based Tactile Sensor series integrates
high-resolution tactile perception, multi-modal tactile signal measurement, and
intelligent algorithms, providing users with easy-to-use, high-performance tactile

perception across various computing platforms.

Building upon the DM-Tac W, the DM-Tac W2 adds 6D force perception
capabilities, providing 3D force information for each perception point and outputting
3D concentrated force and 3D concentrated torque data, further enhancing force

perception and operation control accuracy. In terms of structural design, the DM-Tac
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W2 introduces an IP67 waterproof and dustproof design, capable of reliably handling
splashing and dusty operating conditions, making it suitable for broader industrial
scenarios and applications involving moisture and easily splashed liquids.
Additionally, the overall sensor structure is more compact, with a reduced head angle,
allowing flexible entry into narrow spaces to perform fine operations. Regarding
durability, the DM-Tac W2 continues the wear-resistant and pressure-resistant design
of the previous generation, possessing stable and reliable industrial-grade durability

performance.

The DM-Tac X Blade Vision-Based Tactile Sensor is Daimon's new generation
of compact sensors, featuring a compact structural design with a smaller volume and
higher integration. The sensor front end adopts a 28° sharp tip design; extreme
geometric optimization allows it to easily enter narrow or complex spaces, achieving

fine manipulation and high-resolution tactile perception within small areas.

To extend the service life of the entire sensor, the sensing layer (silicone layer)
of the DM-Tac series sensors features a replaceable design. When replacing the
sensing layer, please refer to Chapter 4 'Replaceable Sensing Layer
Replacement" in the "DM-Tac Series Sensors Hardware Manual" and follow the
specified steps.

2.2 Application Scenarios

Grasping Classification: Vision-Based Tactile Sensors possess high resolution
and high sensitivity, capable of real-time perception of gripping force changes,
achieving immediate response to force perception. Coupled with precise force control,
they ensure gentle grasping of fragile or flexible materials. During the grasping
process, Vision-Based Tactile Sensors continuously feed back real-time pose
information of the material, guiding the robotic arm to perform dynamic position
corrections, thereby improving grasping stability and positioning accuracy.
Leveraging rich perception modalities, Vision-Based Tactile Sensors can
simultaneously acquire characteristics such as topography, size, hardness, and
material type of the material, achieving recognition upon grasping and completing
automated classification.

Precision Assembly: The high resolution and high sensitivity of Vision-Based
Tactile Sensors enable real-time perception and correction of object clamping force
and pose, effectively preventing damage or scratching. Utilizing high-resolution
tangential and normal forces, the sensor can identify minor offsets and slip trends
during the assembly process and guide the end-effector to perform real-time pose
adjustments, improving the success rate of assembly and insertion/extraction testing.
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Quality Inspection: The rich perception modalities of Vision-Based Tactile
Sensors allow simultaneous acquisition of topography, stiffness, tangential force, and
other information, enabling cross-validation of defect characteristics to improve
discrimination accuracy. Vision-Based Tactile Sensors do not rely on optical
conditions and can effectively detect defects on reflective, transparent, or complex
textured surfaces, overcoming the environmental limitations of traditional visual
inspection. Through high-resolution 3D topography reconstruction and force

distribution, defect visualization and quantitative output can be achieved.

Smart Logistics: Vision-Based Tactile Sensors possess excellent anti-
electromagnetic interference capabilities, effectively solving electromagnetic
interference problems in cabinet environments and ensuring perception stability.
Relying on rich and sensitive multi-modal information perception capabilities, even
when grippers move quickly inside cabinets to pick up different items, they can
minimize item damage while real-time precisely controlling clamping force and width,

ensuring safe item clamping.

2.3 Certification Status

The DM-Tac series products have passed FCC, CE, and RoHS certifications.

3. Product Functions and Features

3.1 Rich Perception Modalities

3.1.1 Contact Topography

Contact topography refers to the shape and texture information perceived on the
surface when the Vision-Based Tactile Sensor contacts an object. When the DM-Tac
series Vision-Based Tactile Sensors operate, the sensor's elastic sensing surface
contacts the object. The sensing surface deforms due to the contact force, and the
sensor perceives the topography of the contacted object on the contact surface. The
topography map can be displayed via the visualization window and UI interface. To
better align with user intuition during Ul display, the UI topography map is mirrored
(as shown in Figure 3-1).
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(a) Contact Topography in Visualization Window (b) Contact Topography in Ul

Figure 3-1 Contact Topography

3.1.2 3D Deformation Field

During the contact process, the sensor generates measurable elastic deformation.
The system acquires the 3D deformation amount of each effective perception point on
the sensing surface with high spatial resolution. The 3D deformation vectors of over
110,000 perception points collectively form the 3D deformation field, providing
foundational data for contact state analysis and secondary development. It can also be

presented in real-time within the visualization window and Ul interface.

3.1.3 3D Distributed Force

The sensor provides force component outputs in the x, y, and z directions at each
perception point. Its high spatial resolution 3D force perception capability enables it
to capture subtle force changes on the sensing surface in real-time. Based on dense
tangential force information, the system can effectively identify potential slip trends.

3.1.4 6D Concentrated Force

The sensor can output overall 3D concentrated forces in the X, y, and z directions
and simultaneously provide corresponding 3D concentrated torque information. The
3D concentrated force and 3D concentrated torque are collectively referred to as 6D
concentrated force, used to characterize the overall force and torque state of the
sensing surface.
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3.2 Ultra-High Perception Resolution

The sensor possesses ultra-high perception resolution, integrating tens of
thousands of perception units per square centimeter. The perception resolution of the
DM-Tac W2 and DM-Tac X is 384 X 288, with a total of over 110,000 effective
perception points. High-resolution perception capability enables the sensor to finely
depict local deformation and force distribution within the contact area, thereby more
effectively perceiving object shape characteristics and extracting rich effective

perception features.

3.3 High-Frequency Data Acquisition Capability

The sensor supports a maximum data output frequency of 120 Hz, possessing
rapid force response capabilities.

3.4 Multi-Platform Support

The DM-Tac series Vision-Based Tactile Sensor supports multiple connection
methods, computing configurations, and operation modes, flexibly adapting to
different development and deployment scenarios. The sensor can connect directly to a
PC for operation, supporting both CPU mode and GPU mode for user selection; it can
also be used in conjunction with the edge computing board DM-Flux, where the edge
computing board provides the required computing resources, achieving edge-side
deployment.

3.5 Industrial-Grade Durability

The sensor possesses industrial-grade durability, with a pressure resistance test
count of 5 million times and a wear resistance test count of 200,000 times, meeting
the requirements for stable operation under long-term, high-frequency usage scenarios.

3.6 Stable Signal

The sensor has strong anti-electromagnetic interference capabilities, is unaffected

by temperature and humidity changes, and performs stably.

3.7 Intuitive Ul Interface

To intuitively display the sensor's various perception modalities, the system
provides a visualization Ul interface for users to display key status and perception
data such as sensor perception topography, 3D deformation field, 6D force

information, sensing area, and data frame rate in real time.
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4. Product Performance Parameters

Table 4-1 Product Performance Parameters Table

Product Model DM-Tac W2L DM-Tac W2M DM-Tac X
Dimensions
(Height x Width x | 76mmx46mmx31mm | 64mmx*36mmx20mm | 41 mmx24mmx18mm
Thickness)
Weight 131g T2g 19.2¢
Sensing Area 36mmx27mm 24mmx18mm 20mmx*15mm
Sampling
120Hz 120Hz 120Hz
Frequency
(0] ting P
perating = ower 0.5W 0.5W 0.5W
Consumption
P
Standby Power 0.1W 0.1W 0.1W
Consumption
Camera Resolution 640480 640480 640x480
Perception
. 384x288 384x288 384x288
Resolution
Effecti
ective 110592 110592 110592
Perception Points
Communication
USB2.0 USB2.0 USB2.0
Interface
IP Rating P67 P67
Sensitivity <1%FS <1%FS <1%FS
Zero Drift <1%FS <1%FS <1%FS
Output Time Drift <2%FS <2%FS <2%FS
Non-linearity <3%FS <3%FS <3%FS

S. Product Package Contents
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5.1 Product Package Contents
Table 5-1 Product Package List
Product Quantity Remarks
Standard Configuration

Vision-Based Tactile

Sensor
The USB drive contains all document content required
for DM-Tac W2/DM-Tac X, including:
* DM-Tac Series Sensors Comprehensive User Manual
» DM-Tac Series Sensors Hardware Manual
USB Drive 1

« DM-Tac Series Sensors Software Platform &
Development Manual

« DM-Tac SDK
« Ul

Optional Configuration

Replaceable Sensing

Layer
Screw Accessory Kit 1
Computing Board 1

5.2 Unboxing Inspection

After unboxing, please perform the following checks on the sensor before first

use to ensure the device is in normal condition:
1. Appearance Inspection

Check if there are obvious bumps, cracks, or deformations on the sensor housing.
2. Tactile Sensing Layer Inspection

Check if the black silicone on the sensor surface is intact, confirming no obvious

damage, cracks, or irreversible deformation.

3. Interface and Cable Inspection
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Check if the USB interface and aviation plug interface are intact, and if there is
any loosening of the interfaces. Check if the cable sheath has any damage,

indentations, or abnormal bending.
4. Label Inspection

Please confirm that the yellow label on the sensor cable is intact and information
is legible. The label marks the product name, model, identification code, S/N, and
certification marks. During SDK and UI usage, the system will identify the sensor via
the "Identification Code".

5. Accessory Inspection

Compare against the delivery list to confirm that the sensor body and related

accessories are complete.
6. Status Confirmation

If any abnormalities are found, do not continue to use the device and contact

technical support or the sales representative immediately for processing.

6. Product Adaptation Platforms and Operation
Mode Description

The DM-Tac series Vision-Based Tactile Sensor supports multiple connection
methods, computing configurations, and operation modes, flexibly adapting to
different development and deployment scenarios. This section will explain the overall
usage form of the product from four aspects: connection architecture, computing

configuration, hardware and environmental requirements, and operation modes.

6.1 Connection Method Overview

The DM-Tac series Vision-Based Tactile Sensor supports the following two
connection methods:

® Local Direct Connection to PC:

DM-Tac series Sensors USB PC

Data Acquisition
Inference Computation

Figure 6-1 Local Direct Connection to PC Diagram
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The DM-Tac series Vision-Based Tactile Sensors connect to the computer via the
USB interface. Note: The sensor requires a reserved USB bandwidth of 10 MB/s
during operation, while the actual image data transmission rate averages
approximately 4.5 MB/s.. Due to USB bandwidth limitations, a single USB interface
can connect up to 5 Vision-Based Tactile Sensors simultaneously. When connecting
multiple sensors, if a USB Hub is required, it is recommended to select a Hub
supporting MTT technology to ensure stability during simultaneous multi-device

operation.

® Edge Computing Board DM-Flux Connection:

DM-Tac series Sensors

USB

Processor Platform: _ Gigabit Ethernet
DM-Flux Edge
8-core Cortex® AS5 it Syt Uy Uy Sy SRR PC
Memory: 4GB LPDDR4 Computing Board
Device Management
Data Acquisition Data Access
Inference Computation Ul Display

Upper-Layer Application Calls

Figure 6-2 Edge Computing Board Flux Connection Diagram

The edge computing board supports connecting up to 5 Vision-Based Tactile Sensors
simultaneously through 5 USB interfaces.

These two connection methods can be flexibly selected according to actual
application requirements, applicable to different stages from quick start and algorithm
development to system integration.

6.2 Computing Configuration Description

Under different connection methods, the system supports the following
computing configurations:

® Local Direct Connection to PC

CPU Computing Configuration: Inference computation is entirely performed
by the PC's CPU, requiring no additional computing hardware.

GPU Acceleration Configuration: Inference computation is accelerated by the
PC's GPU, suitable for application scenarios with high requirements for performance
and throughput.

10
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® Computing Board Flux Connection

Inference computation is completed by the edge computing power of the
computing board itself; the PC does not participate in the specific inference process
but is used solely as a control or display terminal.

6.3 Hardware Configuration Requirements Overview

® Local Direct Connection to PC

Table 6-1 Local Direct Connection PC Hardware Configuration Requirements

CPU GPU

Processor Processors supporting x86 64 architecture (Multi-core processors
recommended to improve performance)

Memory Minimum Requirement: 8GB RAM

Storage At least 2GB of available disk space required for installing software and
its dependencies

Graphics Card None NVIDIA graphics card supporting CUDA (Corresponding
CUDA drivers need to be installed to support cupy, onnx,
TensorRT, etc.; CUDA 12 is recommended)

Others Network connection required to download dependency libraries and
updates

Requires USB2.0 or USB3.0 interface to connect the sensor

® Computing Board Flux Connection
Flux Edge Computing Board

Any remote connection tool required for Flux

® Performance under different hardware configurations

Note: The following is reference performance for a single sensor in a local inference
scenario. Actual FPS will be affected by: number of sensors, mode, enabled output items
(deformation/depth/shear/force), Ul visualization overhead, whether TensorRT engine is
cached, etc.

Caution: The following are internal test data, for reference only.

Baseline Load:

11
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o

o

o

o

Single Sensor
Read per frame: getDeformation2D() + getDepth() + getShear()

UI Arrow Visualization

TensorRT Acceleration on GPU Platform

Table 6-2 Reference Frame Rate Table for Different Hardware Platforms

Hardware Platform

Reference Frame Rate

Intel 17-14650HX (CPU Link) 30 Hz
Business Laptop RTX3050 90 Hz
Gaming Laptop RTX4060 120 Hz

Desktop RTX3060Ti 120 Hz

6.4 Operating System and Runtime Environment Support

Table 6-3 Operating System and Runtime Environment Support

Item CPU (PC Direct Connect) GPU (PC Direct Flux
Connect) (Computing
Board)
Operating | » Windows 10 and above * Windows 10 and above * Ubuntu
System * Mainstream Linux * Mainstream Linux 22.04.5 LTS
distributions (Tested on distributions (Tested on
Ubuntu 20.04 and above) Ubuntu 20.04 and above)
Pyth.on 3.8 ~3.11 (excluding 3.12 and above)
Version
Basic numpy version >=1.20 and <=1.26
Environment onnxruntime-gpu version >=1.19.0
Dependencies
(Required) | opencv-contrib-python version >=4.6.0.66 and <=4.11.0.84
scipy version >=1.7.3 and <=1.15.3
h5py version >=3.8
cryptography version>=41.0.0
grpcio components: grpcio,grpcio-tools>=1.48.0, protobuf>=3.20.0
CUDA / Not Required Recommended: Not Required

12
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cuDNN CUDA 12 and above
version

cuDNN 9 and above
version

GPU Related Not Required CUDA and cuDNN Not Required
Dependencies installed in system
environment

cupy-cudal2x version >=
12.1.0 and <= 13.6.0 (can
be changed to cupy-
cudal 1x based on cuda
version)

tensorrt-cul2 version >=
10.0.1 (can be changed to
tensorrt-cul 1 based on
cuda version, also supports

installing TensorRT 8)
onnx version >= 1.14.0 and
<=1.17.0
PC Hardware Medium Higher (Requires No special
Requirements Dedicated GPU) requirements;
Flux provides
core algorithm
computing
power
Network None None Gigabit
Requirements Ethernet
Connection
(PC < Flux)

Note: Specific installation commands and environment configuration methods
can be found in the README.md file in the software package.

6.5 Operation Mode Description

The DM-Tac series Vision-Based Tactile Sensor supports the following two operation

modes:
® Online Inference (Real-Time Acquisition)

The system performs inference calculations while the sensor collects data in real-

time, suitable for real-time perception, control, and interaction scenarios.

13
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® Offline Inference (Input Frame Processing)

The system processes and analyzes acquired visual or tactile data without relying
on real-time sensor input, suitable for algorithm verification, data playback, and

offline analysis scenarios.

Both of the above operation modes can be used under the two architectures of
Local Direct Connection to PC and Computing Board Flux Connection. Users
can flexibly combine connection methods, computing configurations, and
operation modes according to actual needs.

7. Quick Start Guide

7.1 Quick Start Path One: Plug-and-Play + Ul

7.1.1 Launching the Ul
1. Windows System

Under the Windows system, enter the win folder in the USB drive, double-click

the run.bat batch file, and wait a moment for the UI program to automatically pop
up.
2. Linux System

Under the Linux system, enter the 1inux folder, open the terminal, and start the

program via command line. Example follows:

Enter the following command in the terminal: . /run.sh
linux : Q

app sdk run.sh

dm@DM-24BJB-013-Lin: ~/tmp/linux

$ ./run.sh I

14
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After successful launch, the Ul interface is shown in Figure 7-1:

0000 o000 2000 o000 ou00 000 o100 2000 000 04000 ongoo oo 02000 a0 oo

Figure 7-1 UI Initial Main Interface Diagram

7.1.2 Connecting the Sensor

After successfully launching the UI program, please connect and identify the
sensor according to the following steps.

1. Hardware Connection

Use the USB harness provided with the sensor to connect the sensor to the host

computer.
Ensure the USB interface connection is secure to avoid loosening or poor contact.

If using a replaceable harness, please confirm that the aviation plug interface is

fully inserted and correctly locked before powering on or connecting,.
2. Sensor Identification

After the sensor connection is completed, the Ul program will automatically
detect connected devices. Click the drop-down button to the right of "Search Sensor"
in the "Select Device" area to view currently available sensor identification codes.
After selecting the corresponding identification code, the program will automatically
initiate sensor connection. The specific operation steps are shown in the green marked
area of Figure 7-2.

15
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RonaTies DM Tac 8 o Conmectonsns (IR

- Force Area: 0,00 mm?

e 1
[ reres | « Max epth: 000 mm | =

« Select Device: 1. Click the dropdown arrow

Search sensor

X26130001

2. Click the identification code

xxxxxxx

o000 o100 c200 o000 o0 0000 om0 200 o000 o400 00000 o0 02000 03000 04000

Figure 7-2 Sensor Search and Connection Operation Interface

After initiating sensor connection, the "Connection Status" in the upper right
corner of the UI interface will change, as shown in Figure 7-3. When "Connection
Status" displays "Success", it indicates the sensor has been successfully connected.

© 30 Vil

® o

gé%OTTCS DM Tac B o comectionsutus: ()| @ o
. Select Device: Force Area: 000 e o
=3 - Max Depth: 000 mm L J Sea¥en] =
Two sensor connection states:
* ID: Connection Status: |)\[eja@e];)(-la s
X 1D:X26130001 Connection Status: 1

0000 o000 2000 o000 ou00 000 o100 2000 000 04000 ongoo

Figure 7-3 Sensor Connection Status Display Interface

3. Precautions

If the corresponding identification code is not displayed after clicking the drop-
down button, please click the "Refresh" button to rescan; if multiple identification
codes exist in the list, please compare with the yellow label on the sensor cable to
confirm and select the identification code of the corresponding sensor.

16
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If identification fails after the first connection, try disconnecting and
reconnecting the sensor, or restart the UI program and try again.

7.1.3 Setting Deployment Mode
1. Select Deployment Mode

Click the settings icon to enter the settings interface. In the settings interface,
find the "System Settings" area and select the appropriate running platform under
"Platform Selection":

® CPU: Inference computation is entirely performed by the PC's CPU. If your
computer does not have a dedicated graphics card, or you do not wish for the Ul
runtime to occupy GPU resources, it is recommended to select this mode. The

system frame rate is relatively low in this mode.

® GPU: Inference computation is accelerated by the PC's GPU, obtaining higher
real-time performance, suitable for scenarios with high requirements for frame

rate and response speed.

Specific operation steps are shown in Figure 7-4.

DAIMON 5 =
ROBOTICS DM Tac Settings button | & [»xsio comedionsutus: €

eeeeeeeeeeeeee

aja] ||

2500 15000 s 10000 200 5000 500 10000 2500

Figure 7-4 Deployment Mode Setting Diagram

17
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2. Save Settings and Restart to Take Effect

Settings X
() Custom RGB
Hot v
RGB Color Settings
Color1: R: 0 AV G 0 AV B 0 AV -
CoorzR: 255 ~v G 0 ~ve o0 ~v Il
Color3: R: 255 Av G 255 A~ B o ~v[]
Color: R: 255 A~ G 255 A~ B 25 A~ [ ]
Info X
~3D View Settings ——
Settings saved and applied
. Black Arrow G o 9 PP
~Arrow Settings B
Arrow Length Coefficie .
1.7 2 ’I‘he settings ha!fev
: o
~System Settings =
. Enable Force Data (uses more resources)
Platform Selection:
CPU . v
Reset Cancel
(a) Settings Saved
Settings X Settings
Color3: R 255 ~v G 255 AvB 0 v [ ] Color3:R: 255 ~v G 255 ~vB 0 v [ ]
Colord: R: 255 ~~v G 255 A~ B 25 v [ | Colord: R: 255 ~v G 255 A~ B 25 v [ |
3D View Setting 3D View Setting
[. Black Arrow Grid Lines ] [. Black Arrow Grid Lines ]
rag Contirn SpplySettings X Please Restart Application X W
Am
Detected settings changes: ” |
1 0 Platform: cpu Ev ‘ 0 Seitingesaved] ‘
= Ecebnabled ] To ensure all changes take effect properly, please restart the application. r
~S . sl aia e =ie f—— > =
Thesle chanvges eatiieensonrei itiakzatcns After restart, the sensor will use the new configuration:
pelyjnon? Platform: cpu .
P Note: Current will be di dand d Force: Enabled 3. Click OK to restart
2. Click Yes to confirm —— ] the program o) |
| ; Ce ) ™ < )
apply settings —
~Version Infc i ~Version Infc
V1.2.11 + Apr 21 2026 11:10:33 V1.2.11 + Apr 21 2026 11:10:33
Export Application Logs Export Application Logs
1. Click the Save button Reset Cancel Reset Cancel

(b) Restart Effect

Figure 7-5 Saving Settings and Restarting Program Diagram

After completing settings, you can begin using this host computer software.

18
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7.1.4 Interface Function Introduction

1. Function Description of the Top Bar on the Ul Interface

© 30 Visusl Ansytics System
DAMON S DM Tac Settings icon | oxsoss comectonsuus (8 [@ o
. Select Device: Force Area: 000 mim? ———
pr— Max Depth: 000 mm
- | ‘ "
te (keep sensor
» Force Area: 0.00 mm?
he interface view
» Max Depth: 0.00 mm
ct area formed under
ace
sing depth on the language
ure
E==3

Figure 7-6: Functional Guide for the Top Bar on the UI Interface

2. 3D Deformation Display Area Description

© 30 Vil - 8 x

33%‘%’?& - DM Tac B 006000555 Connection status: () @ &>
Select Device: - Force Area: 67.22 mm? !
=3 - Max Depth: 098 mm -
Normal Deformation Map Tangential Deformation Map

Arrow density can
be adjusted by
dragging the
rightmost slider;
higher values
result in denser
arrow distribution

160000 e2son Teso0 nerso 16000 esw Teson 167500 116000 ne2so 165000 167500

Figure 7-7 3D Deformation Display Description

The left side is the normal deformation map, used to intuitively reflect the
magnitude of normal pressure on the sensing surface, and can display the topography

of objects contacting the sensor sensing surface; the right side is the tangential
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deformation map. You can drag the slider on the right to adjust the display density of
2D arrows; the larger the value, the denser the arrows.

© w0vinai

o ROER
gé%‘%’l“c - DM Tac £ 10305040565 Connection status: (0 @ o>
Select Device: Force Area: 000 mme §
Max Depth: 0.00 mm e

Figure 7-8 Viewpoint Dragging Diagram

Hold down the left mouse button and move the mouse to drag the viewpoint of
the 3D deformation display area; click the "Reset View" button to restore to the initial
viewpoint.

3. Settings Description

e
DAIMON 1 : : =
Soboaies DM Tac 1. Click to enter settings [& |osooss comectionsuts (LY @ o
Select Device: Force Area: 0.00 mm? — 1
prvo— [ Ratenn | Max Depth: 0.00 mm B

2. A pop-up window will appear for
configuration.

Jomm

75000 s 170000 7250 wmso00 s 1730000 s 75000 s

Figure 7-9 Settings Description (a)

After entering the settings page, users can perform the following settings:
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® Display Parameter Customization:

Support customizing the color-depth mapping relationship for normal

deformation (object topography) and dual-frame background colors, and adjusting the

length of tangential deformation arrows.

Settings X Settings
~Color Mod ~Color Mod
© OpenCV ColorMap Select from the dropdown menu © OpencV ColorMap
Gy using a preset OpenCV color map O Custom RG8
[ Hot [ Hot
[~RGB Color Settings
Color1: R: 0 AV G
Pink Color2: R: 25 Av G
Magma Color3: R: 255 A v G
Color4: R: 255 A v G
Inferno
rl Jet N 3D View Settings———————€ustomr backgroumd-mode——
- [ Black Arrow Grid Lines  for dual-view display area
~Arrow Setting Arrow Settings
|
Arrow Length Coefficient: Arrow Length Coefficient: Custom arrow length
14 AV 14 AV
‘ ~System Settings System Settings
. Enable Force Data (uses more resources) - Enable Force Data (uses more resources)
Platform Selection: Platform Selection:

Reset Cancel

Save Reset Cancel

Figure 7-9 Settings Description (b)

® (Computing Platform Selection,

Settings

(~Color Mod

and Version Information Display:

X

© OpencCV ColorMap
O Custom RGB

Hot

RGB Color Setting

0 AvB o ~~H
0 AveE o ~~H
255 A B 255 Av [ ]

Color1: R: 0 AV G
Color2: R: 255 A v G
Color3: R: 255 A v G
Color4: R: 255 A v G
3D View Setting:
[. Black Arrow Grid Lines

~Arrow Setting
Arrow Length Coefficient:
14

AN

~System Setting
. Enable Force Data (uses more resources)
Platform Selection:

CPU

Platform selection, see 7.1.3 for details

Version Information % - = =
V1.2.11 + Apr 21 2026 11:10:33

Export Application Logs

Reset Cancel

Figure 7-9 Settings Description (c)
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® Export System Logs

After clicking the "Export System Log" button, the system will pop up a
confirmation dialog box prompting the user whether to execute the log export
operation. After the user confirms (clicks "OK"), the system will package the current
running log files into a ZIP compressed format, allowing the user to specify the
storage path and filename of the compressed package. This function facilitates log
collection and analysis in fault troubleshooting, system maintenance, and technical

support scenarios.

[}
géIENé)OT'I\‘CS DM_Tac € 1D:x26040565  Connection Status: |
Select Device: Force Area: 0.00 mm? !
Retresh Max Depth: 0.00 mm -

-
-~
~
=~ Export Application Logs X
About to export application log files, including:
- Application runtime logs
- Sensor data logs
- Windows event logs (optional)
oK Cancel
window
,,,,,
070
- — sz - - o000 - srsano om0 — -

Figure 7-10 System Log Export Description (a)

(2]
DAIMON
ROBOTICS DM Tac
Select Device: Force Area: 0.00 mm? !
 Refresh Max Depth: 0.00 mm A

-
~m
~
~0O
Export Application Logs X
Also export Windows event logs?
(Requires administrator privileges, may take some time)
{xported log files
port process may
,,,,,
70
o 00 s s oo 000 - sz - om0 s o0

Figure 7-10 System Log Export Description (b)
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DAIMON ) . = N
ROBOTICS DM Tac £ 1032600565 Connection status: () © en

Select Device:

. |
|
|
m» [
I After su
-—window
and nan

sses00 567500 ss7000 562500 ases000 2567500 3570000 sse2500 sses000 567500 357000

Figure 7-10 System Log Export Description (c)
4. Data View Functions:

Provides three independent function buttons: "3D Deformation", "3D Force", and
"3D Torque". Users can click any button to switch to the corresponding data view and
view component information of that physical quantity in the X, Y, Z three spatial axes.
Each data type completely includes three-axis components, supporting structured,
directionally clear visualization analysis of the sensor's output multi-dimensional
mechanics and deformation states.

[}

DAIMON -
ROBOTICS DM Tac L2 (0326040565 Connection Status:

Select Device: - Force Area: 80.81 mm?

R i
- Max Depth: 132 mm

Click to switch
views: 3D defor]
3D torque.

3D Force

3D Torque

Figure 7-11 Data View Functions
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7.1.5 Stopping and Exiting

Closing the window will cause the program to normally release the sensor and

system resources and safely exit the host computer software.

7.2 Quick Start Path Two: Example Code

This example demonstrates a minimal closed loop: connecting the sensor using
an identification code, supporting hot-swapping, using getDevStatus() as a status
guard, and using wait_for_new() for frame synchronization to avoid re-reading old
data.

1. Initialization Using Identification Code (Recommended)

Using dev_id="X25480024" (device identification code/suffix) instead of a
device index can maintain a stable connection target in multi-device/hot-swap

scenarios.

2. Using getDevStatus() as “Precondition for Reading Data”
0: OK, data can be read
1: RESETTING, resetting
2: DISCONNECTED, device disconnected

When the status is not 0, this example does not read any data, only waits
briefly to avoid invalid polling filling the CPU.
3. Using wait for new(last fid) to Avoid Repeatedly Reading the
Same Frame

Most interfaces return (fid, data). fid increments monotonically:

wait_for_new(last_fid, timeout_ms) will block waiting for a new frame to
arrive (or timeout), thereby avoiding "no update but still getXXX()" causing repeated

processing and CPU waste.
4. reset Behavior Description

Pressing 'r' triggers sensor.reset(): During reset, getDevStatus() may
likely return 1 (RESETTING), which is normal. It is recommended to keep the sensor
surface free of contact until it returns to ©.

Python
from dmrobotics import Sensor, SensorOptions
import cv2

import time
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sensor = Sensor(SensorOptions(dev_id="X25480024")) # Identification Code: More
Suitable for Hot-Swapping
last fid=-1

while True:
st = sensor.getDevStatus()
if st 1= 0:
# Disconnecting/Resetting: Do not read data to avoid invalid blocking and busy
waiting
time.sleep(0.01)
continue

# Wait for new frame to avoid repeatedly reading old data
if not sensor.wait_for new(last fid, timeout ms=100):

continue

fid, infer = sensor.getInferlmg()
fid2, depth = sensor.getDepth()
last_fid = fid

cv2.imshow("infer", infer.img)
cv2.imshow("depth", depth)

k = cv2.waitKey(1) & OxFF

if k == ord("q"):
sensor.disconnect()
break

elif k == ord("r"):

sensor.reset()

8. Usage Precautions

8.1 Hardware Usage Precautions

1. Force Application Range

When operating the sensor, please ensure that the force applied to the sensing
surface always remains within the safe range specified in this manual, avoiding
exceeding the specified value which could lead to equipment damage. DM-Tac W2
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load capacity range: resultant force not exceeding 30.0N; DM-Tac X load capacity
range: resultant force not exceeding 20.0N.

2. Force Application Area

When operating the sensor, please apply force within the sensing area specified
in this manual. If the range of applied force exceeds the specified sensing area, it may
lead to data loss, distortion, etc., and accurate and effective perception information
cannot be guaranteed.

3. Avoid Sharp Object Damage to Surface

The silicone surface is soft and can be easily scratched or cut by sharp objects.
When in use, try to avoid friction or collision with hard objects to protect the integrity

of the surface.
4. Usage Risks in High/Low Temperature Environments

Please avoid exposing the sensor to low-temperature environments below -
10°C or high-temperature environments exceeding 50°C. Excessively high or low
temperatures may cause sensor performance degradation, material aging, or even
failure. Before use, please ensure the sensor operates within the specified working

temperature range.
5. Prevent Electrical Overload

If the sensor experiences abnormal heating (temperature rise exceeding 20°C
within 1 hour) or smoking during use, immediately disconnect the power supply and

stop using it, checking for electrical overload or faults.
6. Do Not Use Organic Solvents on the Sensing Surface

Do not let alcohol or other organic solvents come into contact with the sensor.
Silicone is sensitive to chemical solvents such as alcohol, acetone, and paint; contact

may cause surface damage, leading to sensor malfunction.
7. Prevent Severe Physical Impact

Since the sensor contains precision electronic components, please avoid exposing
the sensor to severe vibration or dropping environments. If dropped or subjected to

strong impact, it may cause sensor malfunction or damage.

8.2 Software Usage Precautions

Results obtained from different computing platforms (CPU, GPU, and Flux) may
vary slightly.
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8.3 Environmental and Maintenance Precautions

1. Regular Inspection and Cleaning

To ensure the long-term stability and reliability of the sensor, please regularly
inspect the appearance and working status of the sensor. Periodically check wiring,

connection ports, and housing for damage or loosening.

When cleaning, use a slightly damp soft cloth or sponge to wipe the sensor
surface. Avoid using rough cleaning tools to prevent scratching the sensor surface.

When cleaning, avoid directly using organic solvents such as alcohol and acetone,
which may damage silicone or plastic parts. Neutral detergents are recommended.

2. Temperature and Humidity Control

When storing the sensor, please keep the ambient temperature between -10°C
and 50°C; it is recommended to store at room temperature. Humidity should be
controlled within a relative humidity range of 30% to 90%. Avoid extreme
temperature and humidity environments, as these may negatively affect the sensor's
accuracy and service life.

Avoid exposing the sensor to direct sunlight.
3. Prevent Pollution and Dust

When storing the sensor for a long period, please ensure it is stored in a clean,
dry environment. Avoid dust or foreign objects entering the sensor's contact ports or

sensitive areas.

If the sensor is not used for a long time, it is recommended to place it in the
packaging box or use a dust cover to reduce the impact of external dust on the device.

4. Regular Functional Testing

Before each use, it is recommended to perform a brief functional test on the
sensor to ensure it works normally. During testing, you can simulate actual operations
to detect the sensor's response and data output.

If any abnormalities are found (such as slow response, inaccurate data, etc.),
please troubleshoot immediately or contact technical support.

5. Replacement of Sensing Layer

The sensor's sensing layer is made of silicone material. After long-term use, it
may show signs of wear or aging, affecting its performance. To ensure normal sensor
operation, it is recommended to regularly check the condition of the silicone layer and
replace it promptly if cracks, hardening, or other damage are found.
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When replacing the sensing layer, ensure there are no contaminants or dust inside
the sensor, and avoid damaging other parts of the sensor during the operation.

When replacing the sensing layer, please strictly follow the replacement steps in
4.2 "Replacement Steps" of the "DM-Tac Series Sensors Hardware Manual".

9. Disclaimer

This declaration is made by Daimon (Shenzhen) Robotics Technology Co.,
Ltd. (hereinafter referred to as '"the Company" or "we'"), applicable to all users
(hereinafter referred to as "User" or "You") who purchase or use the DM-Tac
W2 and DM-Tac X products (hereinafter referred to as 'this Product').

1. Usage Risks

When using this Product, users must ensure strict compliance with all applicable
usage instructions and safety precautions. Once used, it is deemed that the user agrees
to and accepts all contents of this Disclaimer. The Company shall not bear any repair,
replacement, compensation, or other form of legal liability for equipment damage,
personal injury, third-party losses, data loss, business interruption, or other losses

caused by the user's actions, including but not limited to:

Improper use violating product design purposes, operating specifications, or

safety precautions;
Unauthorized modification of product structure or use of non-original parts;
Equipment failure resulting from failure to fulfill basic maintenance obligations;
Accidental damage caused by force majeure events.

2. Warranty Terms

The warranty period and service terms for this Product apply to equipment
failures under normal usage conditions, and complete purchase vouchers must be

provided. The following circumstances are not covered by the warranty:
Human damage or loss of product identification code;
Disassembly and repair by unauthorized third-party repair points;

Exposure to extreme temperature/humidity, corrosive environments, or other

non-design operating conditions;
Latent damage caused by improper transportation or storage;
Other human-induced damage.

3. Product Performance

The Company is committed to ensuring the accuracy and stability of this Product.
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Product performance parameters are measured in laboratory test environments; the
Company assumes no responsibility for any functional or performance non-
compliance in any actual application scenarios (including but not limited to special,
extreme, or atypical applications). Users should independently evaluate whether this

Product meets their application needs before purchasing and using.
4. Intellectual Property

The design, technology, and all related materials and rights of this Product
belong to the Company. Without prior written permission from us, users shall not
modify, integrate, perform secondary development, or use for any combined products
in any form. Even if users make any improvements or developments based on this
Product, all related intellectual property rights shall unconditionally belong to us.
Reverse engineering, technical decryption, and unauthorized commercial use in any
form are prohibited. Any violation of this provision constitutes a fundamental breach.
The Company reserves the right to immediately terminate providing any products or
services to such users and hold them liable to the fullest extent permitted by law
(including but not limited to requiring compensation for all economic losses suffered
thereby).

5. Liability Limitation

Unless otherwise provided by law, the total cumulative liability borne by the
Company under this declaration shall not exceed the actual purchase price paid by the
user for such specific product. The Company shall not bear any responsibility for any
indirect losses, special damages, incidental damages, punitive damages, consequential
losses, goodwill losses, profit losses, data loss, business interruption, costs incurred
for purchasing alternative products, or any other type of damage (regardless of
whether such damage was foreseeable). However, in cases of personal injury or major
property loss caused by defects inherent in this Product, the Company shall bear

corresponding liability in accordance with legal provisions.
6. Self-Disassembly Notice

Given that the replacement of the sensing layer cover plate of the DM-Tac W2
sensor involves precision assembly processes, this operation directly affects the
equipment's sealing and waterproof rating. Any operation of replacing the sensing
layer component by the customer themselves or entrusting a third party not
authorized by us, after reassembly, must strictly undergo waterproof and
dustproof performance testing according to the IP67 standard. If the equipment is
put into underwater or humid environments for use after replacing the sensing layer
without passing qualified waterproof testing confirmed by our company, any resulting
sensor water ingress, short circuit, corrosion, or functional failure shall be deemed as

improper user operation. For equipment failures arising from the aforementioned

29



User Manual

situations, the Company shall not bear any repair, compensation, or other form of
liability and reserves the right to refuse to provide any technical support services.

The Company reserves the right to revise the content of this declaration unilaterally
from time to time according to laws and regulations, technological development, and
operational needs. The revised declaration will be published through official channels
of this Product and shall take effect from the date of publication. If the user continues
to use this Product, it is deemed that they accept the revised declaration. The final
interpretation right of the disclaimer, within the scope permitted by law, belongs to
Daimon (Shenzhen) Robotics Technology Co., Ltd.
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