
A member of HKC 
International Holdings 
Limited (HKG:248)

SHELF-READING ROBOT SYSTEM
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1. Trackless autonomous navigation: The robot

uses Lidar to navigate independently without

the need to modify the existing environment.

2. Adaptive navigation obstacle avoidance:

During the robot's journey, it can adaptively

detect obstacles and avoid collisions with

them.

3. Accurate book localization: Based on RFID

sensing, centimeter-level book positioning is

achieved, helping library staff locate mis-

shelved books.

4. Lost/ Missing book inventory: Able to

quickly inventory for lost books, achieving

efficient and book management accurate.

5. Automatic charging function: With

automatic charging function to ensure

uninterrupted continuous work.

Tooker Robot Core Features 
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Product Models

UHF Robot HF Robot Hybrid Robot CV Robot

Detection Rate: 99% Localization Accuracy: 96%
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Book Localization
Accurate book positioning 
based on RFID technology.

Navigation combined with 
RFID and LiDAR

Autonomous Navigation

Multi-modal Obstacle Avoidance

Obstacle Avoidance

Core Technology

IoT Sensing

AI

Mobile Robot

Tooker combines Internet of Things (IoT) sensing
technology, artificial intelligence technology, and
mobile robot technology to achieve automated
book inventory and positioning.
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Technical Challenges

How to accurately locate each 
book in Library

Reading Distance

10 Meters

Granularity of 
positioning

cm

Core Advantage 1: Accurate UHF RFID Localization
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Core Advantage 1: Accurate UHF RFID Localization

Robot

Bookshelf

RFID reader

Tagged 

books
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Core Advantage 1: Accurate UHF RFID Localization

RFID tags
Y

d

"Phase + Hyperbola"  Mode

International top-tier conference paper : IEEE INFOCOM 
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Core Advantage 2 : HF RFID (High detection rate)

Self-designed HF RFID readers

Self-designed HF RFID antennas

(General Market Problem)

Low detection rate: Low transmit power & impedance mismatch

Tooker’s HF RFID Technology 
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Core Advantage 3 : Computer Vision

Scan and input Image Book Spine Segmentation Book title and call number 
recognition algorithm

Camera
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Augmented Reality Bookshelf
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Left Lidar

Core Advantage 4 : Two Lidars

Right Lidar

Help the robot better navigate and detect obstacles
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Suitable for different shelf sizes, automatically adjusting according to shelf height

Core Advantage 5 : Two Independent Lifting Systems

Chinese Patent
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Core Advantage 6 : Quiet Book Inventory 

Brushless Motor

Quiet drive wheel

People can hardly hear any noise when Tooker runs. 



We Connect Everything

Robot Technical Architecture Diagram
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Tooker Shelf-reading Robot Hardware Parameters and Performance

1 External Dimensions L580m * W490mm * H1680mm

2
Upper Computer Configuration

Intel Core i5 Dual Core CPU + 8G memory, 256G or above

solid-state hard drive

3 Lower Computer Configuration Intel NUC6i5SYH

4 Traction Motors 2 Brushless DC motors

5 Display Screen Size 15.6-inch touch LCD

6 RFID Working Frequency

860Mhz-960MHz: Ultra-high frequency.

13.56MHz: High Frequency.

Comply with ISO18000-6C, ISO15963 standard 

Equipped with dual camera module for visual assistance in

inventory management.

7 Dual Lift Rod Module

• 2 independent lift systems (suitable for different shelf sizes,

automatically adjusting according to shelf height).

• Lower lift rod stroke: 180-990mm.

• Upper lift rod stroke: 1170-2250mm

8 Dual Laser Radar Module

Equipped with at least two laser radars in the forward and

backward directions, for bidirectional navigation between

shelves.

Tooker’s Robot Specification Parameters
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Tooker Shelf-reading Robot Hardware Parameters and Performance

9 Wheel System Characteristics

Mobile chassis with differential wheel structure, 

ensuring quietness during inventory management: 

active wheels with suspension shock absorption

structure, ensuring smooth mobility.

10
Maximum Speed of Book

Inventory Robot
0.5m/s

11
Speed Resolution 0.01m/s

12
Battery Working Time Continuous running time of not less than 9 hours

13
Charging Time 6 hours

14
Operating Noise

Less than 40 decibels (1 meter from inventory 

machine)

15
International Standards Conform to ISO18000-6C, ISO15963 standards

16 Self-Charging
When the battery is low, it should automatically return 

to the charging station for self-charging.

17 Two-Way Communication
Book inventory robot has two-way data 

communication with the backend server.

18 Manual Emergency Stop
In case of malfunction, there is a manual emergency 

stop function.
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Main Functions

1. Accuracy of Book Level Positioning

2. Book Sorting Accuracy

3. Book Inventory Efficiency

4. Report Data

5. Auto-charging

6. Night stocktake

7. Protruding Book Obstacle Avoidance

8. Stocktake Mode

9. Robot Operation Sound

10. System Docking

11. Support Zero Cost Shelf Function

12. Alarm Function
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Project Experiences
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The Tooker smart book inventory robot is being applied in
public libraries across the country, including libraries in
major cities such as Beijing, Shanghai, Guangzhou and
Shenzhen, as well as libraries in various provinces, cities,
districts and counties.

This includes major universities, public libraries,
military academies, K12 schools and other users across
the country.

References Site
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Sample UI
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Dashboard
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Robot List
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Job Completed Status
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Report Generation Notice
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Visualization
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Visualization Report
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User Creation and Management
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Robot Screen UI – Main Screen
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Robot Screen UI – Book Inventory 
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Robot Screen UI – System Setting
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Books Detection and Location Report - Sample 
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Books Misplaced Report - Sample 
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THE NATIONAL STANDARD LED BY THE TEAM HAS 

BEEN APPROVED FOR IMPLEMENTATION

"General Technical Conditions for Library Inventory Robots."

APPLIED FOR OVER 50 DOMESTIC & FOREIGN PATENTS

Possesses complete independent intellectual property rights.

• The highest award in the 46th Geneva International Invention Exhibition: The Special Gold Award

• The highest award, for Outstanding Exhibits in the University Exhibition Area at the 22nd China International Industry Fair: The Special 

Prize

• Awarded the title of "2020 China Good Technology" by the China Productivity Promotion Center Association.

• Selected as one of the "Top 10 Technological Advances in World Intelligent Manufacturing in 2022" by the Intelligent Manufacturing 

Alliance of CAST Member Societies (IMAC)

Honors and Awards
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Thank You !
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