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Fig. 7: ArduinoFig. 6: Hbridge Fig. 5: Electric push rod telescopic

Tactile Display:
• electric push rod telescopic for tactile feedback (Fig. 5)
• Hbridge for controlling the pin's state(UP/DOWN) (Fig. 6)
• Arduino Script for controls pin movement (Fig. 7)
• Arduino Uno R4 Wi-Fi to receive map data from the robot dog

Fig. 4: Technological Overview 
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Creating Accessibility Navigation: 

The Guide Dog Project

Our project team aims to develop the optimal guide dog robot, an independent autonomous 
robot that assists visually impaired or blind individuals in both familiar and unfamiliar 
environments. To maximize the potential of the Lite 3 from DeepRobotics, four essential 
features are being developed, with our focus on the last two. 

• Controlling: Navigate the robot along a predefined path.

• Scanning and Mapping: Calculate a safe path through the environment.

• Tactile Display: Explore unknown environments.

• Settings App: Configure and customize the guide dog.

The Project

Fig. 3: Requirements 

Fig. 2: Frequency of outdoor activities 

Settings App:
• Android platform using Java/XML
• Client-server architecture
• Accessibility via TalkBack
• Communication through UDP messages

• Global Impact: 253 million people worldwide live with 
     visual impairments or blindness.
• Accessibility: Meeting existing accessibility requirements 

     (Fig. 3) is crucial.
• Affordability: Provide an affordable alternative to 

     traditional guide dogs.
• Independence: Empower visually impaired individuals 

     to perform daily activities independently (Fig. 2).

Fig. 11: PersonaFig. 10: Settings Overview

Fig. 9: Final App Interface

Fig. 8: Paper mockup 

The task is to develop an Android smartphone app that 
allows visually impaired individuals to access and adjust 
the settings and functions of their guide dog robot. The 
app should be user-friendly, accessible, and innovative. 
Key steps include:

• User-Centered Design:
◦ Developed personas to understand

    user needs and preferences (Fig. 11)
◦ Identified key settings users want 

    to configure (Fig. 10)

• Prototyping:
◦ Began with paper mockups (Fig. 8)
◦ Transitioned to final app 

    development (Fig. 9)
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Fig. 12: Concept Overview

The task is to develop a tactile display made of pins that can 
convey information about the environment through their 
position (up or down). This aims to give blind or visually 
impaired individuals an impression of their surroundings to 
enhance the guide dog experience. The approach involved 
the following steps:

Step 1: Hardware Assembly:
• Connected each H bridge to 2-3 pins, ensuring proper 

     wiring for cohesive operation.

Step 2: Arduino Script Development:
• Created a script to control the speed and direction of pins, 

     enabling them to move up or down based on input.

Step 3: Robot Mapping:
• Robot used ray-casting and the OctoMap 3D library to scan 

     the environment, creating a 3D occupancy grid.

Step 4: Communication:
• Robot dog transmitted map data via Wi-Fi to the Arduino 

     Uno R4 Wi-Fi board.
• Arduino updated the pins based on obstacles, guiding users 

     to avoid them by indicating the correct path 
     (forward, left, right).
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Conclusion
Our research presents innovative solutions for challenges in guide dog robot development. The 
tactile display aids visually impaired individuals in navigating indoor environments by integrating 
real-time spatial information through a dynamic pin system, offering significant improvements 
over traditional obstacle detection methods. The combination of haptic feedback mechanisms, 
including force sensors and vibrators, enables intuitive and efficient exploration, enhancing 
spatial awareness and addressing challenges such as navigating unfamiliar areas.

The settings app addresses a gap in guide dog robot technology by introducing an innovative 
interface operable with and without screen reader software. It will eventually provide a speech 
interface and explore AI usage. Additionally, it consolidates essential requirements, serving as 
a basis for future developments. This research paves the way for more accessible and 
user-friendly technological advancements. 

Rationale Technologies

- Intuitive, accessible smartphone app
- Customizable navigation preferences
- Easy update Check
- User-friendly interface
- Accessible with Talk-Back
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Needs

- Blind Since Birth
- Uses various assistive technologies
- Recently received a guide dog robot
- Independent and proactive
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Fig. 1: Robot Guide Dog


