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Autonomous Moving Transfer Robot 

 

Technical Field 

The present disclosure relates to the technical field of automatic moving transfer robots, in 

particular to an autonomous moving transfer robot. 5 

 

Background Art 

An automatic guided vehicle or self-guided vehicle features wheel-type movement, and does not 

require fixing devices, such as rails and support frames, to be provided in the region where it 

moves, thereby being not limited by sites, roads or space, and having the advantages of 10 

automation and flexibility. Therefore, the automatic guided vehicle is widely applied in 

automatic logistics systems to achieve effiecient, economical and flexible unmaned production. 

For example, in a semiconductor manufacturing system, automatic guided vehicles are often 

used to transfer front opening unified pods (foups) containing silicon wafers, for example, from a 

machine to a shelf, or from the shelf to the machine, or from one shelf to another. 15 

However, the existing automatic guided vehicle generally can only carry one foup at a time and 

needs manual loading and unloading, thereby being inefficient. 

 

Summary of the Invention 

An object of the present disclosure is to provide an autonomous moving transfer robot which is 20 

capable of performing automatic transfer of target objects without manual loading and unloading, 

thereby effectively improving the Takt time and working efficiency. 

In order to achieve the above object, the present disclosure provides an autonomous moving 

transfer robot, comprising: a main body comprising a base and a vertical plate fixed to the base  

and extending upwards in a vertical direction; a running mechanism comprising driving wheels 25 

and driven wheels mounted on the base; an operation mechanism comprising two manipulators 

each comprising a mechanical arm having a proximal end connected to the vertical plate and a 

gripper pivotally connected to a distal end of the mechanical arm, the mechanical arm being 

configured to allow the gripper to reach a desired position, the two manipulators driving the two 

grippers to move towards or away from each other to grip or release a target object; a load 30 

bearing mechanism comprising a plurality of board-like bearers for bearing the target object, the 

plurality of bearers being all fixed to a same side, either a front side or a rear side, of the vertical 

plate and spaced apart in the vertical direction; and a control system for controlling 

walking/stopping and steering of the running mechanism and controlling movement of the 

manipulators. 35 
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According the above technical scheme, the autonomous moving transfer robot provided in the 

present disclosure is capable of transferring multiple target objects at a time. The specific 

working process is as follows: firstly, the control system controls the running mechanism to run 

so as to move the unloaded autonomous moving transfer robot to a first position in which the 

target object is stored; then, the control system controls the attitude of the gripper (the angle of 5 

rotation of the gripper about a pivot shaft thereof) and the movement of the mechanical arm to 

send the gripper to a desired position, so that the target object is gripped by the gripper through 

the movement of the mechanical arm; and thereafter, by controlling the movement of the 

mechanical arm, the gripped target object is placed onto one bearer of the load bearing 

mechanism, thereby completing the "loading" of one target object. Then, the above process could 10 

be repeated until all of the bearers have the target objects placed thereon. Then, the running 

mechanism is controlled to run so as to move the autonomous moving transfer robot and target 

object loaded thereof to a second position to which the target objects are to be transferred, and 

the target objects are in turn gripped by the manipulators from the corresponding bearers and 

moved to corresponding storage positions in the second position, thereby achieving the 15 

"unloading" of the target objects. In the process, the position of the autonomous moving transfer 

robot could be changed by controlling the running mechanism to run so as to facilitate the 

operation of the manipulators. According to the above description, the autonomous moving 

transfer robot provided in the present disclosure is capable of performing automatic transfer of 

target objects without manual loading and unloading, and is capable of carrying multiple target 20 

objects in a single pass, thereby effectively improving the Takt time and working efficiency. 

Additionally, multiple bearers are arranged in turn in the vertical direction, so that the space 

above the base is effectively utilized, thereby facilitating miniaturization of the autonomous 

moving transfer robot, broadening the application range and improving the agility. 

Other features and advantages of the present disclosure will be described in detail in the detailed 25 

description below. 

 

Brief Description of the Drawings 

The accompanying drawings, which are included to provide a further understanding of the 

disclosure and are incorporated in and constitute a part of this specification, illustrate the 30 

disclosure together with the detailed description below, and do not limit the disclosure. In the 

drawings: 

FIG. 1 shows a schematic perspective view of an autonomous moving transfer robot provided 

according to an embodiment of a first aspect of the present disclosure. 

FIG. 2 shows a schematic front view of the autonomous moving transfer robot provided according 35 
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to the embodiment of the first aspect of the present disclosure. 

FIG. 3 shows a schematic front view of the autonomous moving transfer robot provided according 

to the embodiment of the first aspect of the present disclosure, with an apron removed to show 

structural components within a base. 

FIG. 4 shows a schematic side view of the autonomous moving transfer robot provided according 5 

to the embodiment of the first aspect of the present disclosure. 

FIG. 5 shows a schematic side view of the autonomous moving transfer robot provided according 

to the embodiment of the first aspect of the present disclosure, with the apron removed to show 

structural components within the base. 

FIG. 6 shows a schematic rear view of the autonomous moving transfer robot provided according 10 

to the embodiment of the first aspect of the present disclosure. 

FIG. 7 shows a schematic top view of the autonomous moving transfer robot provided according 

to the embodiment of the first aspect of the present disclosure. 

FIG. 8 shows a schematic perspective view of a running mechanism provided according to an 

embodiment of a second aspect of the present disclosure. 15 

FIG. 9 shows another perspective view of the running mechanism provided according to the 

embodiment of the second aspect of the present disclosure. 

FIG. 10 shows another perspective view of the running mechanism provided according to the 

embodiment of the second aspect of the present disclosure, with driven wheels not shown. 

FIG. 11 shows a perspective schematic view of a driving wheel of the running mechanism 20 

provided according to the embodiment of the second aspect of the present disclosure. 

FIG. 12 shows a schematic perspective view of a mechanical arm provided according to an 

embodiment of a third aspect of the present disclosure. 

FIG. 13 shows another schematic perspective view of the mechanical arm provided according to 

the embodiment of the third aspect of the present disclosure, in which it can be seen that arm 25 

sections are hollow, and a second driving device and a third driving device are shown. 

FIG. 14 shows a schematic perspective view of a gripper for an autonomous moving transfer robot 

provided according to an embodiment of a fourth aspect of the present disclosure. 

FIG. 15 shows a schematic perspective view, from another direction, of the gripper for the 

autonomous moving transfer robot provided according to the embodiment of the fourth aspect of 30 

the present disclosure. 

FIG. 16 shows another schematic perspective view of the gripper for the autonomous moving 

transfer robot provided according to the embodiment of the fourth aspect of the present disclosure, 

with a closure plate removed to show internal structure. 

FIG. 17 shows a schematic top view of the internal structure of the gripper for the autonomous 35 
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moving transfer robot provided according to the embodiment of the fourth aspect of the present 

disclosure. 

FIG. 18 shows a schematic perspective view of a bearer for an autonomous moving transfer robot 

provided according to an embodiment of a fifth aspect of the present disclosure. 

FIG. 19 shows a schematic perspective view of a bearer for an autonomous moving transfer robot 5 

provided according to another embodiment of the fifth aspect of the present disclosure. 

FIG. 20 shows a schematic perspective view of the bearer for the autonomous moving transfer 

robot provided according to another embodiment of the fifth aspect of the present disclosure, with 

a cover board removed to show internal structure. 

FIG. 21 shows a schematic side view of an autonomous moving transfer robot provided according 10 

to an embodiment of a sixth aspect of the present disclosure. 

FIG. 22 shows a schematic perspective view of an autonomous moving transfer robot provided 

according to an embodiment of a seventh aspect of the present disclosure. 

FIG. 23 shows a schematic perspective view of tongs of the autonomous moving transfer robot 

provided according to the embodiment of the seventh aspect of the present disclosure. And 15 

FIG. 24 shows a schematic perspective view, from another direction, of the tongs of the 

autonomous moving transfer robot provided according to the embodiment of the seventh aspect of 

the present disclosure. 

Reference Numerals 

100-one-side load bearing two-arm type autonomous moving transfer robot, 200-both-side load 20 

bearing two-arm type autonomous moving transfer robot, 300-one-arm autonomous moving 

transfer robot, 400-target object, 500-machine, 

11-base, 110-hinge receiver, 111-base plate, 112-apron, 113-distance detection device, 114a-first 

obstacle avoidance sensor, 114b-second obstacle avoidance sensor, 115-anti-collision strip, 

116-bottom camera, 12-vertical plate, 13-casing, 14-operation screen, 25 

2-running mechanism, 21-driving wheel, 211-mounting bracket, 212-driving motor, 213-driving 

wheel roller, 214-pivot shaft, 215-hoop, 22-spring plunger, 23-swivel caster, 

3-mechanical arm, 31-telescopic arm, 32-rotary arm, 321-first arm section, 322-second arm 

section, 331-first driving device, 332-second driving device, 333-third driving device, 341-lead 

screw, 342-fixing seat, 351-first fixing plate, 352-second fixing plate, 361-sliding block, 30 

362-guide rod, 

4-gripper, 41-gripper main body, 411-support table, 412-boss, 413-trench groove, 421-first 

resilient clamping member, 4211-first proximal end, 4212-second proximal end, 4213-terminal, 

422-second resilient clamping member, 4221-second proximal end, 4222-second distal end, 

431-first cushion, 432-second cushion, 44-locating element, 45-proximity sensor, 46-closure plate, 35 
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47-first signal light source, 48-connecting block, 491-photographing camera, 492-flash lamp, 

5-bearer, 51-board-like main body, 511-main board, 512-sandwiched board, 5121-opening, 

513-cover board, 52-positioning structure, 53-RFID antenna, 54-target object detection device, 

55-second signal light source, 56-emergency stop button; 57-binocular camera, 58-third obstacle 

avoidance sensor, 5 

6-tongs, 61-tongs main body, 62-fixed clamping member, 621-fixed connection, 622-fixed clamp 

partion, 623-first intermediate connection, 63-movable clamping member, 631-movable 

connection, 632-movable clamp partion, 633-second intermediate connection, 641-slide rail, 

642-slide groove, 65-driver, 66-joint block. 
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Detailed Description of the Invention 

Embodiments of the present disclosure will be described in detail below with reference to the 

drawings. It should be understood that the embodiments described herein are illustrative and 

explanatory only and are not restrictive of the present disclosure. 

In the present disclosure, for facilitating the understanding, it is defined that the autonomous 15 

moving transfer robot has a length, a width, and a height corresponding to a longitudinal direction 

(X-direction), a transverse direction (Y-direction), and a vertical direction (Z-direction), 

respectively, wherein, unless otherwise specified, orientation words such as "upper, lower", "left, 

right”, and "front, rear " generally refer to "upper, lower" in the vertical direction, "left, right" in 

the transverse direction, and "front, rear” in the longitudinal direction, respectively, “inner, outer” 20 

refers to “inner, outer" relative to the contour of a corresponding component, and “distal, 

proximal" refers to distal and proximal in distance relative to a component or structure. 

Additionally, the terms “first”, “second”, “third”, “fourth", and the like, as used herein, are merely 

used to distinguish one element from another element and are not intended to be sequential or 

critical. 25 

One-side Bearing Two-arm Type Autonomous Moving transfer robot 

According to a first aspect of the present disclosure, there is provided a one-side load-bearing 

two-arm type autonomous moving transfer robot, an embodiment of which is shown in FIGs. 1 to 

7. Referring to FIG. 1, a one-side load-bearing two-arm type autonomous moving transfer robot 

100 comprises: a main body comprising a base 11 and a vertical plate 12 fixed to the base 11 and 30 

extending upwards in the vertical direction; a running mechanism 2 comprising driving wheels 

and driven wheels mounted on the base 11; an operation mechanism comprising two manipulators 

each comprising a mechanical arm 3 having a proximal end connected to the vertical plate 12, and 

a gripper 4 pivotally connected to a distal end of the mechanical arm 3, the mechanical arm 3 

being configured to allow the gripper 4 to reach a desired position, the two manipulators being 35 
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configured to move cooperatively to grip or release a target object 400 with the two grippers 4; a 

load bearing mechanism comprising a plurality of board-like bearers 5 for bearing the target object 

400, the plurality of bearers 5 being all fixed to a same side (either a front side or a rear side, in the 

embodiment shown in FIGs. 1 to 7, the bearers 5 are all fixed to the front side of the vertical plate 

12, while in other embodiments, the bearers 5 could be all fixed to the rear side of the vertical 5 

plate 12), and spaced apart in the vertical direction; and a control system for controlling 

walking/stopping and steering of the running mechanism and controlling movement of the 

manipulators. 

According to the above technical scheme, the autonomous moving transfer robot provided 

according to the first aspect of the preset disclosure is capable of transferring multiple target 10 

objects 400 at a time. The specific working process is as follows: firstly, the control system 

controls the running mechanism 2 to run so as to move the unloaded autonomous moving transfer 

robot to a first position in which the target object 400 is stored; then, the control system controls 

the attitude of the gripper 4 (the angle of rotation of the gripper about a pivot shaft thereof) and the 

movement of the mechanical arm 3 to send the gripper 4 to a desired position, so that the target 15 

object 400 is gripped by the gripper 4 through the movement of the mechanical arm 3; and 

thereafter, by controlling the movement of the mechanical arm 3, the gripped target object 400 is 

placed onto one bearer 5 of the load bearing mechanism, thereby completing the "loading" of one 

target object 400. Then, the above process could be repeated until all of the bearers 5 have the 

target objects 400 placed thereon. Then, the running mechanism 2 is controlled to run so as to 20 

move the autonomous moving transfer robot and target object loaded thereof to a second position 

to which the target objects 400 are to be transferred, and the target objects 400 are in turn gripped 

by the manipulators from the corresponding bearers 5 and moved to corresponding storage 

positions in the second position, thereby achieving the "unloading" of the target objects 400. In the 

process, the position of the autonomous moving transfer robot could be changed by controlling the 25 

running mechanism 2 to run so as to facilitate the operation of the manipulators. According to the 

above description, the autonomous moving transfer robot provided in the present disclosure is 

capable of performing automatic transfer of the target objects 400 without manual loading and 

unloading, and is capable of carrying multiple target objects 400 in a single pass, thereby 

effectively improving the Takt time and working efficiency. Additionally, multiple bearers 5 are 30 

arranged in turn in the vertical direction, so that the space above the base 11 is effectively utilized, 

thereby facilitating miniaturization of the autonomous moving transfer robot, broadening the 

application range and improving the agility. 

The autonomous moving transfer robot of the present disclosure is applicable to an unmanned 

production workshop, for example, a production workshop for silicon wafers, and the target object 35 
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400 is a foup box containing silicon wafers, so that by sending instructions to the autonomous 

moving transfer robot from a central control, the foup box can be transferred between a shelf, a 

machine 500 and a storage. 

Wherein, the base 11 could comprise a base plate 111 for mounting the running mechanism, and a 

lower end of the vertical plate 12 could be fixed to the base plate 111. Additionally, the 5 

autonomous moving transfer robot of the present disclosure needs to be provided with a built-in 

power supply for powering the electric components. Therefore, the autonomous moving transfer 

robot further comprises a power supply which is arranged on the base plate 111, and for aesthetic 

purposes, the base plate 11 is further provided with an apron 122 extending in the vertical 

direction to peripherally surround the base plate 111 so as to provide a space for placing the power 10 

supply, wires, etc. Additionally, the main body could further comprise a casing 13 enclosing a 

closed space with the vertical plate 12, a man-machine interaction console, for example, an 

operation screen 14 (as shown in FIG. 6), is arranged on the casing 13, the operation screen 14 tilts 

(as shown in FIGs. 4 and 6) to facilitate man-machine interaction operation, and the operation 

screen 14 is included in the control system. 15 

In the embodiment provided in the first aspect of the present disclosure, the base 11 could be 

provided with two distance detection devices 113 which are arranged on the front side (and/or the 

rear side) of the autonomous moving transfer robot and spaced apart in the transverse direction of 

the autonomous moving transfer robot for detecting a distance between the autonomous moving 

transfer robot and a shelf storing the target object during “loading”, as shown in FIG. 3. The 20 

distance detection device 113 is electrically connected with the control system to control the 

running mechanism 2 according to a distance signal from the distance detection device 113 so as 

to make the autonomous moving transfer robot to face to face with the shelf for storing the target 

object 400. The “align” herein could be understood as to make the autonomous moving transfer 

robot face to face with the shelf such that the whole target object 400 can be translationally moved 25 

onto the corresponding bearer 5, with a positioning slot of the target object 400 mating with a 

positioning structure of the bearer 5 described below. Wherein, the distance detection device 113 

could be configured in any suitable manner, for example, could be configured to be a laser sensor. 

In order to ensure safety of the autonomous moving transfer robot in travel, a first obstacle 

avoidance sensor 114a for detecting surrounding obstacles is provided on both front and rear sides 30 

of the base 11 and is electrically connected with the control system, and the control system 

controls the running mechanism 2 to stop running and gives an alarm after receiving a danger 

signal sent by the first obstacle avoidance sensor 114a. The alarm could be either an audio alarm 

or a light alarm, for example, an alarm could be given as red light emitted from a first signal light 

source described below. 35 
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Optionally, a second obstacle avoidance sensor 114b is provided on left and/or right sides of the 

first obstacle avoidance sensor 114a to assist the first obstacle avoidance sensor 114a so as to 

increase the detection range and sensitivity. Additionally, a third obstacle avoidance sensor 58 is 

provided on the top bearer 5 above the first obstacle avoidance sensor 114a in the autonomous 

moving transfer robot and used for detecting surrounding obstacles to assist the first obstacle 5 

avoidance sensor 114a so as to increase the detection range and sensitivity. Upon detection of an 

obstacle, the obstacle avoidance sensor sends a danger signal, and the control system stops the 

walking operation of the running mechanism 2 immediately as soon as receiving the signal and 

gives an alarm. 

As the autonomous moving transfer robot does not move in the left-right direction, it only needs to 10 

detect obstacles in the front and rear directions. Optionally, as shown in FIG. 5, the first obstacle 

avoidance sensor 114a comprises two infrared sensors disposed, respectively, on the front and rear 

sides of the autonomous moving transfer robot for performing diffuse detection in a fan-shaped 

region in front of the infrared sensors (in a spreading direction of infrared ray which spreads from 

back to front). 15 

Additionally, the base 11 could be provided with two anti-collision strips 115 extending around 

outside the base 11 respectively, optionally, a collision sensor is arranged in the anti-collision strip 

115 and is electrically connected with the control system, and the control system controls the 

running mechanism 2 to stop moving and gives an alarm after receiving a danger signal sent by 

the collision sensor so as to prevent the autonomous moving transfer robot from keeping traveling 20 

in the case of emergency collision. 

Additionally, a bottom camera 116 (as shown in FIG. 7) is provided on a lower surface of the base 

11 and electrically connected with the control system for capturing ground features in unscented 

navigation in cooperation with a binocular camera 57 (provided on a side surface of the top bearer 

5, corresponding to a front or rear side in the traveling direction of the autonomous moving 25 

transfer robot for capturing surrounding environment features) described below, thereby 

positioning the autonomous moving transfer robot and correcting position deviation through 

trajectory compensation. Ground distance detection devices are provided at four corners of the 

base 11 respectively and are electrically connected with the control system for sending detected 

distance information to the control system, and the control system judges whether the ground in 30 

the front in the traveling direction is flat or not according to the distance information, and 

accordingly controls the running mechanism to run. 

Wherein, the running mechanism could be configured in any suitable manner, optionally, the 

running mechanism is configured to be a running mechanism provided according to a second 

aspect of the present disclosure. 35 



9 

Wherein, the driven wheel could be configured in any suitable manner. 

Wherein, the manipulator could be configured in any suitable manner, optionally, the mechanical 

arm of the manipulator could be configured to be a mechanical arm for an autonomous moving 

transfer robot provided according to a third aspect of the present disclosure, and the gripper of the 

manipulator could be configured to be a gripper for an autonomous moving transfer robot 5 

provided according to a fourth aspect of the present disclosure. 

Wherein, the load bearing mechanism could be configured in any suitable manner, optionally, the 

bearer of the load bearing mechanism could be configured to be a bearer for an autonomous 

moving transfer robot provided according to a fifth aspect of the present disclosure. 

The present disclosure will now be described in detail with reference to the accompanying 10 

drawings. 

Running Mechanism 

According to the second aspect of the present disclosure, there is provided a running mechanism, 

as shown in FIGS. 8-11, the running mechanism comprises two driving wheels 21 and at least two 

driven wheels, the driving wheel 21 has a central rotation axis (if the driving wheel 21 moves 15 

forwards when rotating in a first direction about the central rotation axis and moves backwards 

when rotating in a counter direction, and if the autonomous moving transfer robot provided 

according to the first aspect of the present disclosure comprises such running mechanism, the 

central rotation axis is parallel to the transverse direction of the autonomous moving transfer 

robot), and is hinged to the base 11, and a resilient member is arranged between the base 11 and 20 

the driving wheel 21, and has a first end pressing against the base 11 and a second end, opposite to 

the first end, pressing against the driving wheel 21 such that the driving wheel 21 is rotatable 

about a pivot axis parallel to the central rotation axis to move up and down relative to the base 11. 

An existing four-wheel running mechanism, when walking on rough ground, could have problems 

that one driving wheel is suspended, or the four wheels, although all touching the ground, could be 25 

unevenly stressed, namely the pressure against the ground is uneven. In these cases, the wheels are 

subjected to different frictions against the ground, and the phenomenon of slipping could easily 

occur, affecting the trajectory of walking. 

Accoding to the above technical scheme, with the resilient member, the running mechanism of the 

present disclosure can drive the driving wheel 21 to rotate about the pivot axis thereof so as to 30 

move up and down relative to the base 11, so that the pressure of the driving wheel 21 against the 

ground is adjusted in real time, and the friction between the two driving wheels 21 and the ground 

is ensured to prevent the occurrence of slipping, or the two driving wheels 21 slip to a 

substantially same extent on the ground to ensure an actual displacement, thereby ensuring the 

trajectory of running. 35 
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In embodiments provided in the present disclosure, the driving wheel 21 could be configured in 

any suitable manner. Optionally, as shown in FIG. 11, the driving wheel 21 comprises a mounting 

bracket 211, a driving motor 212 fixed to the mounting bracket 211, and a driving wheel roller 213 

fixed to an output shaft of the driving motor 212, the driving motor 212 drives the driving wheel 

roller 213 to rotate about an axis of an output shaft of the driving motor 212, and the mounting 5 

bracket 211 is connected, via a pivot shaft 214, to an hinge receiver 110 fixed to the base 11, 

wherein the pivot shaft 214 could be configured in any suitable manner, for example, the pivot 

shaft 214 could be configured to be a pin having one end terminally stopped by the mounting 

bracket 211 and the other end stopped by the hinge receiver 110 via a stopper, for example, 

stopped by the hinge receiver 110 via a hoop 215, as shown in FIG. 11. The second end of the 10 

resilient member  presses against the mounting bracket (211). Optionally, the resilient member 

could be configured to be a spring plunger 22 fixed to the base 11 and having a head pressing 

against the mounting bracket 211 to serve as the second end. Additionally, in order to provide 

sufficient resilient eccentric pression, each driving wheel 21 could be correspondingly provided 

with two spring plungers 22. Optionally, the resilient member could be configured to be a disc 15 

spring or the like. 

Optionally, the driven wheels could be configured to be mecanum wheels 23 such that the running 

mechanism is enabled to turn 360°. Optionally, the central rotation axes of the two driving wheels 

21 are collinear, and a driven wheel group comprises two pairs of driven wheels, wherein in the 

direction of the central rotation axis, one pair of driven wheels is disposed on one side of the 20 

driving wheels 21, while the other pair of driven wheels is disposed on the other side of the 

driving wheels 21. With this arrangement, the running mechanism is enabled to turn 360° when 

walking either forward or backward. Optionally, the two pairs of driven wheels are symmetrically 

arranged about the central rotation axis, so that the center of gravity of the running mechanism is 

at the center of the line connecting the central rotation axes of the two driving wheels 21. 25 

Wherein, in the running mechanism provided in the second aspect of the present disclosure, the 

mecanum wheels described above could be configured in any suitable manner. 

On the basis of the above technical solution, in the second aspect of the present disclosure, there is 

also provided an autonomous moving transfer robot comprising the running mechanism 2 

described above, and therefore also having the above-mentioned advantages. 30 

Mechanical Arm 

According to a third aspect of the present disclosure, there is provided a mechanical arm, an 

embodiment of which is shown in FIGs. 12 and 13. Referring to FIGs. 12 and 13, the mechanical 

arm 3 comprises a telescopic arm 31, a rotary arm 32, and a driving device. The rotary arm 32 

comprises a plurality of arm sections hinged in sequence, and has a proximal end hinged to a distal 35 
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end of the telescopic arm 31, and a distal end pivotally connected to a gripping device (for 

example, the gripper 4 or tongs 6) to grip or release the target object 400. The driving device 

comprises: a first driving device 331 for driving the telescopic arm 31 to move in the transverse 

direction and a second driving device 332 for driving the arm sections to rotate about respective 

hinge shafts thereof, wherein the respective hinge shafts of the arm sections are parallel to each 5 

other and parallel to the transverse direction. 

According to the above technical solution, the mechanical arm of the third aspect of the present 

disclosure has degrees of freedom in three perpendicular directions (i.e., X,Y,Z directions). The 

first driving device 331 drives the telescopic arm 31 to move in the transverse direction so as to 

adjust the positions of the telescopic arm 31 and the gripping device in the transverse direction 10 

(i.e., the X direction), and the second driving device 332 drives the arm sections of the rotary arm 

32 to rotate about respective hinge shafts thereof so as to adjust the position of the gripping device 

in a plane perpendicular to the transverse direction (i.e. the XZ plane). Therefore, with the 

mechanical arm of the present disclosure, the gripping device can be moved to a certain position in 

the space. Because X, Y, Z coordinates of the position of the target object 400 to be gripped in the 15 

three-dimensional space are definite with respect to the origin position of the mechanical arm, by 

driving the first driving device 331 and the second driving device 332, the gripping device can 

reach the gripping position to prepare for gripping the target object 400. Thereafter, by driving the 

telescopic arm 31 to move in the transverse direction or driving the arm sections to rotate about 

respective hinge shafts thereof, the gripping device can reach the gripping position to prepare for 20 

gripping the target object 400. Besides, by driving the telescopic arm 31 to move in the transverse 

direction or driving the arm sections to rotate about respective hinge shafts thereof, the target 

object 400 can be transferred to a target position, and then, by driving the telescopic arm 31 to 

move in the transverse direction or driving the arm sections to rotate about respective hinge shafts 

thereof, the gripping device could be leaded to release the target object 400, or after releasing the 25 

target object 400, the gripping device could be leaded to move away from the target object 400 to 

grip the next target object 400. 

The mechanical arm 3 of the third aspect of the present disclosure will now be described in detail 

with reference to FIGs. 12 and 13. 

In embodiments of the present disclosure, the first driving device 331 could be configured in any 30 

suitable manner, for example, could be configured to be a hydraulic cylinder or a pneumatic 

cylinder. Optionally, the first driving device 331 is configured to be a motor, and the telescopic 

arm 31 is connected with an output shaft of the motor through a transmission so as to allow 

rotational motion of the output shaft to be converted into linear motion of the telescopic arm 31 in 

the transverse direction. 35 
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Wherein, in order to optimize the utilization of limited space and achieve the purpose of 

miniaturization, a hollow shaft motor is used to serve as the motor. The transmission could be 

configured in any suitable manner, for example, could be configured to be a rack and pinion 

transmission. Optionally, the transmission is configured to be a lead screw transmission 

comprising a lead screw 341 and a nut cooperating with each other, and as shown in FIGs. 12 and 5 

13, the lead screw 341 is fixed by a fixing seat 342. For example, when the mechanical arm 3 is 

applied in the autonomous moving transfer robot, the lead screw 341 is fixed to the main body 

(specifically, to the vertical plate 12) of the autonomous moving transfer robot by the fixing seat 

342, the nut is fixed to the hollow output shaft of the hollow shaft motor (it is, of course, also 

possible to form an internal thread on the hollow output shaft), and the hollow shaft motor is 10 

fixedly connected to the telescopic arm 31. In this way, when the hollow output shaft rotates 

forwards for example, the telescopic arm is driven to move towards a first direction, and when the 

hollow output shaft rotates reversely for example, the telescopic arm is driven to move towards a 

second direction opposite to the first direction, thereby adjusting the position of the gripping 

device in the transverse direction. 15 

Wherein, in order to prevent that the lead screw 341 bears all the weight of the hollow shaft motor, 

the telescopic arm 31, the rotary arm 32, the gripping device and even the target object 400, which 

leads to deformation such as bending or even fracture of the lead screw 341 and affects the normal 

operation, the hollow shaft motor could be fixed to a first fixing plate 351, the telescopic arm 31 

could be fixed to a second fixing plate 352, and the first fixing plate 351 and the second fixing 20 

plate 352 are both fixed to a sliding block 361 which cooperates with guide rods 362 extending in 

the transverse direction and arranged on euipment where the mechanical arm 3 is provided, so that 

the telescopic arm 31, the rotary arm 32, the gripping device and even the target object 400 can 

move in the transverse direction along with the rotation of the hollow shaft motor. In this case, the 

weight of the hollow shaft motor as well as the weight of the telescopic arm 31, the rotary arm 32, 25 

the gripping device, and even the target object 400 are transferred to the equipment through the 

cooperation of the first fixing plate 351 and the second fixing plate 352 and the sliding block 361 

with the guide rods 362 and are all born by the equipment. In a embodiment shown in FIGs. 17 

and 18, the guide rods 362 are arranged on the vertical plate 12 of the autonomous moving transfer 

robot. Optionally, the telescopic arm 31 extends in the transverse direction and is hollow to 30 

facilitate wiring. 

In embodiments of the present disclosure, the second driving device 332 could be configured in 

any suitable manner, for example, could be configured to be a hydraulic cylinder or a pneumatic 

cylinder. Optionally, the second driving device 332 could be configured to be a hollow shaft motor, 

the rotary arm 32 comprises a first arm section 321 and a second arm section 322 to obtain a 35 
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bionic structure similar to a human arm, as shown in FIGs 12, and 13, the first arm section 321 has 

a proximal end hinged to the telescopic arm 31 via a hollow shaft motor, and a distal end hinged to 

a proximal end of the second arm section 322 via the second driving device 332, and optionally, 

the arm sections are hollow to facilitate wiring. 

Optionally, the driving device further comprises a third driving device 333 for driving the gripping 5 

device to rotate about a pivot shaft thereof, wherein the pivot shaft is arranged parallel to the 

transverse direction, so that the gripping device can rotate about the pivot shaft thereof to adjust its 

own attitude. In embodiments of the present disclosure, the third driving device 333 could be 

configured in any suitable manner, for example, could be configured to be a hydraulic cylinder or 

a pneumatic cylinder. Optionally, the third driving device 333 could be configured to be a hollow 10 

shaft motor provided at the distal end of the rotary arm 32 (in the embodiment shown in FIGs. 17 

and 18, a hollow shaft motor serving as the third driving device 333 is provided at the distal end of 

the second arm section 322), and a hollow shaft of the hollow shaft motor is configured to be 

connected to the gripping device. It is to be understood that the gripping device is pivotally 

connected to the distal end of the rotary arm 32 via the hollow shaft motor. 15 

On the basis of the above-mentioned technical solution, in the third aspect of the present 

disclosure, there is also provided an operation mechanism comprising the gripping device and the 

mechanical arm 3 described above, the gripping device being pivotally connected to the distal end 

of the mechanical arm 3. Additionally, in the third aspect of the present disclosure, there is also 

provided an autonomous moving transfer robot comprising the operation mechanism. 20 

Gripper For An Autonomous Moving transfer robot 

According to a fourth aspect of the present disclosure, there is provided a gripper 4 for an 

autonomous moving transfer robot, an embodiment of which is shown in FIGs. 14 to 17. The 

gripper 4 comprises a gripper main body 41 and a resilient clamping member, the gripper main 

body 41 is provided with a support table 411 for the target object 400 and a boss 412 above the 25 

support table 411, the resilient clamping member has a proximal end fixedly connected to the boss 

412 and a distal end, opposite to the proximal end, for pressing against the target object 400 so as 

to cooperate with the supporting table 411 to releasably grip the target object 400. 

According to the above technical solution, in the gripper 4 for the autonomous moving transfer 

robot provided in the fourth aspect of the present disclosure, the gripper main body 41 is provided 30 

with the support table 411 for the target object 400, and when the target object 400 is gripped, the 

target object 400 is supported by the support table 411, and the distal end of the resilient clamping 

member presses against the target object 400 so as to hold the target object 400 on the support 

table 411, so that the gripping of the target object 400 is achieved, and the target object 400 can be 

further driven to move. When the target object 400 is to be released, the gripper 4 could be directly 35 
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moved away from the target object 400 to make the target object 400 leave the support table 411, 

and the resilient clamping member no longer presses against the target object 400, so that the 

release of the target object 400 is achieved. 

In embodiments of the present disclosure, the resilient clamping member could be configured in 

any suitable manner. Optionally, the resilient clamping member comprises a first resilient 5 

clamping member 421 having a first proximal end 4211 fixed to the boss 412 and a first distal end 

4212, opposite to the first proximal end 4211, extending over the support table 411 to form an 

resilient clamp, a clamping space for the target object 400 is defined between the resilient clamp 

and the support table 411, and the resilient clamp provides the target object 400 with a resilient 

clamping force towards the support table 411. Wherein, a terminal 4213 of the first distal end 4212 10 

is bent in a direction away from the support table 411 for guiding the target object 400 into the 

clamping space. 

Wherein, in order to prevent the target object 400 from being subjected to concentrated stress from 

the support table 411, optionally, the support table 411 could be provided with a first cushion 431 

made of elastic material. Optionally, two first cushions 431 are provided and are spaced apart in 15 

the clamping space. 

In embodiments of the present disclosure, the resilient clamping member could further comprise a 

second resilient clamping member 422, as shown in FIGs. 16 and 17, the gripper main body 41 is 

provided with a trench groove 413 between the support table 411 and the boss 412, and the second 

resilient clamping member 422 is arranged in the trench groove 413, and has a second proximal 20 

end 4221 fixed to a side wall of the boss 412 and a second distal end 4222, opposite to the second 

proximal end 4221, for pressing against the target object 400 so as to provide the target object 400 

with an outward resilient clamping force. In use, it needs to use two grippers 4 together to grip the 

target object 400 on opposite sides, and the two grippers 4 just clamp the target object 400 

therebetween with the outward resilient clamping force provided by the second distal ends 422 25 

thereof. Wherein, an end portion of the second distal end (4222) is folded with the fold faces 

outward, thereby preventing concentrated stress applied to the target object 400. Optionally, in 

order to prevent that the target object 400 is subjected to concentrated stress applied by the boss 

412 when the grippers 4 clamp the target object 400 therebetween, the side wall of the boss 412 

could be connected with a second cushion 432 made of elastic material, and two second cushions 30 

432 could be provided and spaced apart on the side wall of the boss 412. 

In embodiments of the present disclosure, the gripper 4 could comprise a locating element 44 for 

aligning with a mark (for example, a notch) on the target object 400, the locating element 44 is 

retractably connected to the boss 412, an alignment sensor (for example, a photosensor) is 

provided on an end portion of the locating element 44, and when the end portion of the locating 35 
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element 44 is aligned with the mark, the alignment sensor sends a validating signal, otherwise 

sends an alarm signal; and a proximity sensor 45 (for example, a photosensor) is provided on the 

boss 412, and when the locating element 44 is retracted and approaches the proximity sensor 45, 

the proximity sensor 45 sends a possition confirmation signal. 

Optionally, the gripper 4 could further comprise a closure plate 46 fixedly connected to the boss 5 

412 above the boss 412, the gripper 4 is provided with a first signal light source 47 for indicating 

that the target object 400 is in the gripping position, the first signal light source 47 is arranged 

within the closure plate 46, and the closure plate 46 is made of translucent material. In this way, 

light emitted by the first signal light source 47 can be scattered into the environment by the closure 

plate 46 so as to be seen by a user from a distance. 10 

Optionally, the gripper 4 further comprises a connecting block 48 to be pivotally connected with 

the mechanical arm 3 of the autonomous moving transfer robot, and the gripper main body 41 is 

fixedly connected to the connecting block 48. The first signal light source 47 could be fixed to the 

connecting block 48, the closure plate 46 is provided with a corresponding receiving hole, and 

when the gripper main body 41 is connected to the fixing block 48, the first signal light source 47 15 

is just received in the receiving hole in the closure plate 46 fixed to the boss 412. 

On the basis of the above technical solution, in the fourth aspect of the present disclosure, there is 

also provided an operation mechanism for an autonomous moving transfer robot, the operation 

mechanism comprises pairs of manipulators each comprising a mechanical arm and said gripper 4 

for the autonomous moving transfer robot, the gripper 4 is connected to a distal end of the 20 

manipulator arm, and the two manipulators 4 in each pair of manipulators cooperate with each 

other to grip/release the target object 400. 

In each pair of manipulators, the two grippers 4 are arranged opposite to each other, as shown in 

FIG. 1, the two grippers 4 approach each other to grip the target object 400 and move away from 

each other to release the target object 400. 25 

Wherein, on the basis of the above technical solution, the manipulator of the operation mechanism 

for the autonomous moving transfer robot provided in the fourth aspect of the present disclosure 

could be configured in any suitable manner, for example, could be configured to be the 

mechanical arm 3 provided according to the third aspect of the present disclosure. 

Optionally, a photographing camera 491 could be arranged on a front side of one of the two 30 

grippers 4 of the two manipulators, and a flash lamp 492 could be arranged on a front side of the 

other of the two grippers 4 of the two manipulators to supplement light for the photographing 

camera 491. Before the target object 400 is gripped, the target object 400 could be photographed 

from the front by the photographing camera 491 to capture visual feature points. 

Additionally, in the fourth aspect of the present disclosure, there is also provided an autonomous 35 
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moving transfer robot comprising the operation mechanism for the autonomous moving transfer 

robot provided in the fourth aspect of the present disclosure. 

Bearer For An Autonomous Moving transfer robot 

According to a fifth aspect of the present disclosure, there is provided a bearer 5 for an 

autonomous moving transfer robot, an embodiment of which is shown in FIGs. 18 to 20. As shown 5 

in FIGs. 18 to 20, the bearer 5 comprises: a board-like main body 51 having a bearing surface for 

bearing the target object 400; a positioning structure 52 fixed to the bearing surface to mate with a 

positioning slot of the target object 400 to limit movement of the target object 400 on the 

board-like main body 51; an RFID antenna 53 fixed to the board-like main body 51 for reading a 

serial number of the target object 400; and a target object detection device 54 fixed to the 10 

board-like main body 51 for detecting whether a target object 400 is placed onto the bearer 5 or 

not. 

According to the technical scheme, the bearer 5 provided in the fifth aspect of the present 

disclosure is capable of obtaining the serial number of the target object 400 while bearing the 

target object 400, so that a user can get the information of the target object 400 carried by the 15 

bearer 5. When the target object 400 is placed on the bearing surface, with the positioning 

structure 52, the target object 400 is prevented from sliding or even falling from the bearing 

surface under the action of an external force, and the position of any target object 400 on the 

bearing surface is unique, which facilitates automatic loading and unloading of the target object 

400. Additionally, with the target object detection device 454, it is possible to determine whether 20 

there is a target object 400 on the bearer 5, so that on one hand, repeated loading of the target 

object 400 can be prevented, and on the other hand, whether the bearer 5 is loaded or not can be 

known. 

In embodiments of the present disclosure, the positioning structure 52 could be configured in any 

suitable manner. Optionally, the positioning structure 52 is configured to be three positioning 25 

columns arranged to form a triangular shape, as shown in FIGs. 18 to 20. The target object 

detection device 54 comprises a detection partion protruding from the bearing surface, and when 

the positioning slot of the target object 400 mates with the positioning structure 52, the detection 

partion is capable of retracting into the board-like main body 51 under the action of gravity of the 

target object 400, and the target object detection device 54 sends an acknowledgement signal to 30 

indicate that the target object 400 is placed onto the bearing surface. 

In embodiments of the present disclosure, the RFID antenna 53 could be configured in any 

suitable manner. Optionally, as shown in FIGs. 18 to 20, the RFID antenna 53 is disposed adjacent 

to the target object detection device 54 to facilitate wiring. 

In embodiments of the present disclosure, the target object detection device 54 could be 35 
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configured in any suitable manner. Optionally, the target object detecting device 54 is configured 

to be a photosensor, and the working principle thereof could be as follows: when the target object 

400 is placed onto the bearer 5, the target object 400 covers the photosensor, and the photosensor 

sends an acknowledgement signal. 

In embodiments of the present disclosure, the board-like main body 51 could be configured in any 5 

suitable manner. Optionally, as shown in FIGs. 19 and 20, the board-like main body 51 comprises 

a main board 511, a sandwiched board 512 and a cover board 513 which are sequentially 

connected in an overlapping manner, the sandwiched board 512 has an opening 5121 formed 

therein, a second signal light source 55 is arranged in the opening 5121, and the second signal 

light source 55 is capable of emitting light of multiple colors each indicating one working 10 

condition. For example, the second signal light source 55 could emit red light indicating an alarm, 

green light indicating normal operation, blue light indicating battery is low, etc. The cover board 

513 and the sandwiched board 512 are both made of translucent or transparent material to scatter 

light emitted by the second signal light source 55 into the surrounding environment so as to be 

seen by a user from various angles and positions. Additionally, an emergency stop button 56 is 15 

provided on the cover board 513 to stop the operation of the autonomous moving transfer robot in 

emergency. 

Wherein, in order to enable a user to see the light emitted by the second signal light source 55 

from various angles and orientations, the second signal light source 55 could be configured to be 

bar-shaped, and four second signal light sources 55 are arranged in the opening 5121 and emit 20 

light towards the front, rear, left and right, respectively, so that the light emitted by the second 

signal light source 55 irradiates every orientation and corner. 

In embodiments of the present disclosure, the cover board 513 and the sandwiched board 512 

could both be made of organic glass to obtain the advantages of easy processing, high light 

transmittance, impact resistance, durability, etc. 25 

In embodiments of the present disclosure, the bearer 5 is provided with a binocular camera 57, for 

example, to obtain a stereoscopic depth of field of 150°. The binocular camera 57 could be fixed 

to the board-like main body 51, for example, could be fixed to a side surface of the board-like 

main body 5. 

Optionally, the bearer 5 is provided with a third obstacle avoidance sensor 58, the third obstacle 30 

avoidance sensor 58 is fixed to the front side of the board-like main body 51, two third obstacle 

avoidance sensors 58 are provided, and the binocular camera 57 is located between the two 

obstacle avoidance sensors 58. 

On the basis of the above technical scheme, in the fifth aspect of the present disclosure, there is 

also provided an autonomous moving transfer robot comprising the gripper for the autonomous 35 
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moving transfer robot provided in the fifth aspect of the present disclosure. 

In summary, a one-side load bearing two-arm type autonomous moving transfer robot provided 

according to the first aspect of the present disclosure is obtained, and the one-side load bearing 

two-arm type autonomous moving transfer robot comprises a running mechanism provided 

according to the second aspect of the present disclosure, a mechanical arm 3 provided according to 5 

the third aspect of the present disclosure, a gripper 4 for the autonomous moving transfer robot 

provided according to the fourth aspect of the present disclosure, and a bearer 5 for the 

autonomous moving transfer robot provided according to the a fifth aspect of the present 

disclosure. Wherein, for the running mechanism, the driving motor 212 is electrically connected 

with the control system such that the rotation of the driving motor 212 is controlled by the control 10 

system. For the mechanical arm 3, the fixing seat 342 and the guide rods 362 could be arranged in 

the casing 13 and fixed to one side of the vertical plate 12, and the two mechanical arms 3 could 

share one lead screw 341, i.e., the fixing seat 342 is fixed at a middle position of the lead screw 

with the left part of the lead screw used for the mechanical arm on the left side and the right part 

of the lead screw used for the mechanical arm on the right side. The first driving device 331, the 15 

second driving device 332, and the third driving device 333 configured to be hollow shaft motors 

are all electrically connected to the control system, and the gripper 4 is fixed to the hollow shaft of 

the hollow shaft motor serving as the third driving device 333. The alignment sensor, the 

proximity sensor 45, the first signal light source 47, the photographing camera 491 and the flash 

lamp 492 of the gripper 4 are all electrically connected with the control system. The RFID antenna 20 

53, the target object detection device 54, the second signal light source 55, the emergency stop 

button 56, the binocular camera 57 and the third obstacle avoidance sensor 58 of the bearer 5 are 

all electrically connected with the control system. In the autonomous moving transfer robot, two 

mechanical arms are provided and arranged symmetrically with respect to the longitudinal 

direction of the autonomous moving transfer robot. The autonomous moving transfer robot is 25 

provided with three bearers 5, a side of the vertical plate 12 on which the bearers 5 are provided is 

defined to be the front side, and the opposite side is defined to be the rear side. Wherein, the top 

bearer 5 is configured as in the embodiment shown in FIGs. 19 and 20, and the two bearers 5 

below are configured as in the embodiment shown in FIG. 18, that is, only the top bearer 5 is 

provided with the second signal light source 55, the emergency stop button 56, the binocular 30 

camera 57 and the third obstacle avoidance sensor 58, and also only the board-like main body 51 

of the top bearer 5 comprises the main board 511, the sandwiched board 512 and the cover board 

513. The working process of such an autonomous moving transfer robot will be described in detail 

with reference to the drawings, in which an unmanned workshop of a semiconductor factory is 

taken as the working environment, and the operation is to transfer a foup box as a target object 400 35 
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between a shelf and a machine. 

Firstly, after the unloaded autonomous moving transfer robot receives an instruction, the running 

mechanism is driven to walk to a position in front of the shelf, and then the autonomous moving 

transfer robot stands still and faces the shelf. The left and right distance detection devices 113 

individually detect a distance between the autonomous moving transfer robot and the shelf, and 5 

the two distances are compared. And if the distances are equal, it indicates that the autonomous 

moving transfer robot is face to face with the shelf, otherwise, the control system controls one or 

two driving wheels 21 to rotate so as to adjust the autonomous moving transfer robot to align with 

the shelf. Then, the second driving device 332 operates to move the gripper 4 to the front of the 

foup box to be gripped on the shelf, and then the photographing camera 491 on the gripper 4 10 

photographs the front and captures visual feature points. The control system judges whether the 

gripper 4 is in an aligned position at this moment, and if so, the second driving devices 332 of the 

two manipulators synchronously drive the rotary arms 32 to rotate about the hinge shafts thereof 

so as to move the two grippers 4 forward synchronously to gripping positions, i.e. gripping 

positions on both sides of the foup box, respectively. If the gripper 4 is not in the aligned position, 15 

the first driving device 331 is controlled to rotate to move the two telescopic arms 31 

simultaneously towards left or right, so that the grippers 4 are sent to the aligned positions. 

Thereafter, the first driving devices 331 of the two manipulators are controlled to drive the two 

telescopic arms 31 to perform relative movement to make the two grippers 4 approach each other, 

so that the parts to be gripped of the foup box enter into the clamping spaces of the grippers 4 and 20 

are held on the support tables 411 by respective first resilient clamping members 421. When the 

gripper 4 contacts the foup box, if the end portion of the locating element 44 is aligned with the 

mark on the foup box, a validating signal is sent to the control system, the grippers 4 are 

controlled to continue the relative movement, the second resilient clamping members 422 of the 

two grippers 4 are resiliently deformed to provide opposite clamping forces from the two sides of 25 

the foup box, and the locating element 44 receives a pushing force from the foup box and retracts. 

When the locating element 44 approaches the proximity sensor 45, the proximity sensor 45 sends 

a possition confirmation signal to the control system, the control system controls the mechanical 

arm 3 to stop moving so as to stop the gripper 4, and the first signal light source 47 of the gripper 

4 sends green light to indicate that the gripping of the foup box is completed. If the end portion of 30 

the locating element 44 is not aligned with the mark on the foup box, an alarm signal is sent to the 

control system, the control system stops the movement of the mechanical arm 3 and controls the 

first signal light source 47 to send red light and/or a sound signal to inform the user to adjust the 

position of the foup box so that the gripper 4 can perform correct gripping. 

After the foup box is gripped by the gripper 4, the control system controls the mechanical arm 3 to 35 



20 

move to place the gripped foup box on one of the bearers 5, for example, the bottom bearer 5. 

When the foup box is placed onto the bearer 5, if the positioning slot of the foup box mates with 

the positioning structure 52, the target object detection devices 54 sends an right signal to the 

control system to indicate that the foup box has been placed on the bearer 5. By means of the 

RFID antenna 53 of the bearer 5, an FID code of the foup box can be read, so that information of 5 

the foup box placed on the bearer 5 could be obtained. 

Thus, the loading of one foup box is completed. 

Similarly, after the loading of the previous foup box is finished, the control system controls the 

running mechanism to run so as to move the autonomous moving transfer robot to a possition for 

loading a next foup box on the shelf to perform loading of this foup box. 10 

After fully loaded, the autonomous moving transfer robot is controlled by the control system 

control to run to the machine for unloading. In the running process, the bottom camera 116 

photograph the ground to obtain features of the ground so as to determine a current position of the 

autonomous moving transfer robot, and trajectory compensation is carried out when position 

deviation occurs. When the features of the ground cannot be identified, the binocular camera 57 15 

could photograph the environment so as to determine the current position of the autonomous 

moving transfer robot using a slam algorithm. In the running process, the running mechanism 

provided in the second aspect of the present disclosure is used, so that the pressure of the two 

driving wheels 21 against the ground is ensured, and the traveling direction of the autonomous 

moving transfer robot is ensured. The ground distance detection device senses the condition of the 20 

ground in the front, and if a pit or an obstacle is found, the control system controls the autonomous 

moving transfer robot to stop traveling and gives an alarm. At the same time, if the first obstacle 

avoidance sensor 114a and/or the second obstacle avoidance sensor 114b and/or the third obstacle 

avoidance sensor 58 and/or the collision sensor detect(s) an obstacle in the traveling direction of 

the autonomous moving transfer robot, the control system controls the autonomous moving 25 

transfer robot to stop traveling and gives an alarm. Additionally, if the foup box on the bearer 5 is 

taken away by a person, the control system controls the autonomous moving transfer robot to 

immediately stop traveling and gives an alarm after receiving a signal sent from the target object 

detection device 54. 

Two-side Load Bearing Two-arm Type Autonomous Moving transfer robot 30 

According to a sixth aspect of the present disclosure, there is provided a two-side load bearing 

two-arm type autonomous moving transfer robot 200, which differs from the autonomous moving 

transfer robot provided in the first aspect of the present disclosure in that: the two-side load 

bearing type autonomous moving transfer robot provided according to the sixth aspect of the 

present disclosure is provided with two vertical plates 12, a casing 13 is arranged between the two 35 
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vertical plates 12 and forms a closed space with side surfaces, facing each other, of the two 

vertical plates 12; and a first driving device 331, a lead screw 341, a fixing seat 342, etc. of a 

mechanical arm 3 are disposed in the closed space. Two side surfaces, facing the outside, of the 

two vertical plates 12 both have the bearers 5 fixed thereto, and the bearers 5 on the same side 

surface are uniformly spaced apart in the vertical direction, as shown in FIG. 21. In consideration 5 

of spatial arrangement, the two-side load bearing type autonomous moving transfer robot provided 

in the sixth aspect of the present disclosure does not comprise an operation screen, i.e., a 

man-machine interaction interface. 

The autonomous moving transfer robot provided according to the sixth aspect of the preset 

disclosure is capable of transferring multiple target objects 400 at a time. The specific working 10 

process is as follows: firstly, the control system controls the running mechanism 2 to run so as to 

move the unloaded autonomous moving transfer robot to a first position in which the target object 

400 is stored; then, the control system controls the attitude of the gripper 4 (the angle of rotation of 

the gripper about a pivot axis thereof) and the movement of the mechanical arm 3 to send the 

gripper 4 to a desired position, so that the target object 400 is gripped by the gripper 4 through the 15 

movement of the mechanical arm 3; and thereafter, by controlling the movement of the 

mechanical arm 3, the gripped target object 400 is put onto one bearer 5 of the load bearing 

mechanism, thereby completing the "loading" of one target object 400. Then, the above process 

could be repeated until all of the bearers 5 have the target objects 400 put thereon. Then, the 

running mechanism 2 is controlled to run so as to move the autonomous moving transfer robot and 20 

foup boxs loaded thereof to a second position to which the target objects 400 are to be transferred, 

and the target objects 400 are in turn gripped by the manipulators from the corresponding bearers 

5 and put on storage positions corresponding to the second position, thereby completing the 

"unloading" of the target objects 400. In the process, the position of the autonomous moving 

transfer robot could be changed by controlling the running mechanism 2 so as to facilitate the 25 

operation of the manipulators. According to the above description, the autonomous moving 

transfer robot provided in the present disclosure is capable of performing automatic transfer of the 

target objects 400 without manual loading and unloading, and is capable of carrying multiple 

target objects 400 in a single pass, thereby effectively improving the Takt time and working 

efficiency. Additionally, multiple bearers 5 are arranged in turn in the vertical direction, so that the 30 

space above the base 11 is effectively utilized, thereby facilitating miniaturization of the 

autonomous moving transfer robot, broadening the application range and improving the agility. 

Based on the above description, a two-side load bearing two-arm type autonomous moving 

transfer robot provided according to the sixth aspect of the present disclosure is also obtained, and 

the two-side load bearing two-arm type autonomous moving transfer robot comprises a running 35 
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mechanism provided according to the second aspect of the present disclosure, a mechanical arm 3 

provided according to the third aspect of the present disclosure, a gripper 4 for the autonomous 

moving transfer robot provided according to the fourth aspect of the present disclosure, and a 

bearer 5 for the autonomous moving transfer robot provided according to the a fifth aspect of the 

present disclosure. 5 

As the two-side load bearing two-arm type autonomous moving transfer robot only differs as 

described above from the one-side load bearing two-arm type autonomous moving transfer robot 

provided according to the first aspect of the present disclosure, the operation process also 

correspondingly differs in that, i.e. in the loading of foup boxes (target objects 400), when the 

bearers 5 on one side have been fully loaded with foup boxes, the bearers 5 on the other side are to 10 

be loaded, and the unloading is similar. Additionally, for the two-side load bearing two-arm type 

autonomous moving transfer robot, any direction in the longitudinal direction can be defined as 

the front. 

One-arm Autonomous Moving transfer robot 

According to a seventh aspect of the present disclosure, there is provided a one-arm type 15 

autonomous moving transfer robot 300, which could differ from the autonomous moving transfer 

robot provided in the first aspect of the present disclosure in that: the autonomous moving transfer 

robot provided according to the seventh aspect of the present disclosure is provided with only one 

manipulator, as shown in FIG. 22, and the manipulator comprises a mechanical arm 3 (which 

could be the same as the mechanical arm 3 of the autonomous moving transfer robot provided in 20 

the first aspect of the present disclosure) and tongs 6 (instead of the gripper 4) pivotally connected 

to a distal end of the mechanical arm 3 for grasping/releasing a target object 400, the mechanical 

arm 3 being configured to be movable to move the tongs 6 to reach a desired position. 

In addition to the difference described above, the autonomous moving transfer robot provided 

according to the seventh aspect of the present disclosure could further differ from the autonomous 25 

moving transfer robot provided according to the first aspect of the present disclosure just as the 

autonomous moving transfer robot provided according to the sixth aspect of the present disclosure 

differing from the autonomous moving transfer robot provided according to the first aspect of the 

present disclosure. That is, the autonomous moving transfer robot provided according to the 

seventh aspect of the present disclosure is provided with two vertical plates 12, a casing 13 is 30 

arranged between the two vertical plates 12 and forms a closed space with side surfaces, facing 

each other, of the two vertical plates 12, and a first driving device 331, a lead screw 341, a fixing 

seat 342, etc. of a mechanical arm 3 are disposed in the closed space. Two side surfaces, facing the 

outside, of the two vertical plates 12 both have the bearers 5 fixed thereto, and the bearers 5 on the 

same side surface are uniformly spaced apart in the vertical direction, as shown in FIG. 21. In 35 
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consideration of spatial arrangement, an operation screen, i.e., a man-machine interaction interface 

is not provided. 

By adopting the above technical scheme, the autonomous moving transfer robot provided 

according to the seventh aspect of the preset disclosure is capable of transferring multiple target 

objects 400 at a time. The specific working process is as follows: firstly, the control system 5 

controls the running mechanism 2 to run so as to move the unloaded autonomous moving transfer 

robot to a first position in which the target object 400 is stored; then, the control system controls 

the attitude of the tongs 6 (the angle of rotation of the tongs about a pivot axis thereof) and the 

movement of the mechanical arm 3 to send the tongs 6 to a desired position, so that the target 

object 400 is grasped; and thereafter, by controlling the movement of the mechanical arm 3, the 10 

grasped target object 400 is put onto one bearer 5 of the load bearing mechanism, thereby 

completing the "loading" of one target object 400. Then, the above process could be repeated until 

all of the bearers 5 have the target objects 400 put thereon. Then, the running mechanism 2 is 

controlled to run so as to move the autonomous moving transfer robot and foup boxs loaded 

thereof to a second position to which the target objects 400 are to be transferred, and the target 15 

objects 400 are in turn gripped by the manipulators from the corresponding bearers 5 and put on 

storage positions corresponding to the second position, thereby completing the "unloading" of the 

target objects 400. In the process, the position of the autonomous moving transfer robot could be 

changed by controlling the running mechanism 2 so as to facilitate the operation of the 

manipulators. According to the above description, the autonomous moving transfer robot provided 20 

in the present disclosure is capable of performing automatic transfer of the target objects 400 

without manual loading and unloading, and is capable of carrying multiple target objects 400 in a 

single pass, thereby effectively improving the Takt time and working efficiency. Additionally, 

multiple bearers 5 are arranged in turn in the vertical direction, so that the space above the base 11 

is effectively utilized, thereby facilitating miniaturization of the autonomous moving transfer robot, 25 

broadening the application range and improving the agility. 

Wherein, the tongs 6 could be configured in any suitable manner. Optionally, as shown in FIGs. 23 

and 24, the tongs 6 comprises a tongs main body 61, a fixed clamping member 62 and a movable 

clamping member 63; the fixed clamping member 62 is fixed to the tongs main body 61, and the 

movable clamping member 63 is movably connected to the tongs main body 61 so as to be able to 30 

approach and move away from the fixed clamping member 62 and cooperate with the fixed 

clamping member 62 to grasp and release the target object 400. 

Optionally, the movable clamping member 63 is connected to the tongs main body 61 via a 

slidable connection structure so as to approach and move away from the fixed clamping member 

62. In embodiments of the present disclosure, the slidable connection structure could be 35 
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configured in any suitable manner. Optionally, the slidable connection structure comprises a slide 

rail 641 and a slide groove 642 cooperating with each other, one of the slide rail 641 and the slide 

groove 642 being arranged on the tongs main body 61, while the other of the slide rail 641 and the 

slide groove 642 being arranged on the movable clamping member 63. For example, the slide rail 

641 is arranged on the tongs main body 61. In order to prevent the slide groove 642 from 5 

disengaging from the slide rail 641, the slide groove 642 could be configured to be a dovetail 

groove. 

In embodiments of the present disclosure, a driver 65 could be provided between the movable 

clamping member 63 and the tongs main body 61 for driving the movable clamping member 63 to 

move toward or away from the fixed clamping member 62. Wherein, the driver 65 could be 10 

configured in any suitable manner, and optionally, the driver 65 is configured to be a pneumatic 

cylinder, a cylinder body of the pneumatic cylinder is fixed to the tongs main body 61, and an end 

portion of a piston rod of the pneumatic cylinder is fixed to the movable clamping member 63. 

When the piston rod protrudes out of the cylinder body, the movable clamping member 63 is 

driven to move away from the fixed clamping member 62 to release the target object 400. When 15 

the piston rod retracts into the cylinder, the movable clamping member 63 is driven to approach 

the fixed clamping member 62 to grasp the target object 400. 

In embodiments of the present disclosure, the fixed clamping member 62 could be configured in 

any suitable manner. Optionally, the fixed clamping member 62 comprises a fixed connection 621 

connected to the tongs main body 61, a fixed clamp partion 622 and a first intermediate 20 

connection 623 connected between the fixed connection 621 and the fixed clamp partion 622; and 

the movable clamping member 63 comprises a movable connection 631 connected to the tongs 

main body 61, a movable clamp partion 632 and a second intermediate connection 633 connected 

between the movable connection 631 and the movable clamp partion 632, the first intermediate 

connection 623 and the second intermediate connection 633 provide a clamping space for the 25 

target object 400 between the fixed connection 621 and the movable connection 631 and the tongs 

main body 61, and the fixed clamp partion 622 and the movable clamp partion 632 extend towards 

each other to bear the target object 400. 

Additionally, the tongs 6 further comprises a joint block 66 pivotally connected to the distal end of 

the mechanical arm 3, and the tongs main body 61 is fixed to the joint block 66. When the 30 

mechanical arm 3 is the manipulator provided according to the third aspect of the present 

disclosure, the joint block 66 is fixed to a hollow output shaft of a hollow shaft motor serving as a 

third driving device. 

Additionally, in embodiments of the present disclosure, the tongs 6 could also be provided with a 

locating element, an alignment sensor, a proximity sensor, etc. as the gripper 4 provided in the 35 



25 

fourth aspect of the present disclosure. 

On the basis of the above description, a one-arm type autonomous moving transfer robot provided 

according to the seventh aspect of the present disclosure is also obtained, and the one-arm type 

autonomous moving transfer robot comprises a running mechanism provided according to the 

second aspect of the present disclosure, a mechanical arm 3 provided according to the third aspect 5 

of the present disclosure, and a bearer 5 for the autonomous moving transfer robot provided 

according to the a fifth aspect of the present disclosure. 

As said two-side load bearing two-arm type autonomous moving transfer robot differs as 

described above from the one-side load bearing two-arm type autonomous moving transfer robot 

provided according to the first aspect of the present disclosure, the operation process also 10 

correspondingly differs in that, i.e. throughout the loading and unloading of foup boxes (target 

objects 400), only one manipulator is used, and the tongs 6 is used to grasp and release the foup 

boxes. Additionally, during loading, when the bearers 5 on one side have been fully loaded with 

foup boxes, the bearers 5 on the other side are to be loaded, and the unloading is similar. 

Additionally, for the two-side load bearing one-arm type autonomous moving transfer robot, any 15 

direction in the longitudinal direction could be defined as the front. 

While the foregoing is directed to the preferred embodiments of the present disclosure, it is not 

intended to limit the disclosure, but on the contrary, the intention is to cover all modifications, 

equivalents, and alternatives falling within the spirit and scope of the disclosure. 
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Claims 

1. An autonomous moving transfer robot, comprising: 

a main body comprising a base (11) and a vertical plate (12) fixed to the base (11) and extending 

upwards in a vertical direction; 

a running mechanism (2) comprising driving wheels and driven wheels mounted on the base 5 

(11); 

an operation mechanism comprising two manipulators each comprising a mechanical arm (3) 

having a proximal end connected to the vertical plate (12) and a gripper (4) pivotally connected 

to a distal end of the mechanical arm (3), the mechanical arm (3) being configured to allow the 

gripper (4) to reach a desired position, the two manipulators driving the two grippers (4) to move 10 

towards or away from each other to grip or release a target object (400); 

a load bearing mechanism comprising a plurality of board-like bearers (5) for bearing the target 

object (400), the plurality of bearers (5) being all fixed to a same side, either a front side or a rear 

side, of the vertical plate (12) and spaced apart in the vertical direction; and 

a control system for controlling walking/stopping and steering of the running mechanism and 15 

controlling movement of the manipulators. 

 

2. The autonomous moving transfer robot according to claim 1, characterized by comprising the 

base (11), and two driving wheels (21) and at least two driven wheels mounted on the base (11), 

wherein the driving wheel (21) has a central rotation axis and is hinged to the base (11), and a 20 

resilient member is arranged between the base (11) and the driving wheel (21), and has a first 

end  pressing against the base (11) and a second end, opposite to the first end, pressing against 

the driving wheel (21) such that the driving wheel (21) is rotatable about a pivot axis parallel to 

the central rotation axis to move up and down relative to the base (11); 

optionally, the driving wheel (21) comprises a mounting bracket (211), a driving motor (212) 25 

fixed to the mounting bracket (211), and a driving wheel roller (213) fixed to an output shaft of 

the driving motor (212), the driving motor (212) is electrically connected with the control system 

and is used for driving the driving wheel roller (213) to rotate about an axis of an output shaft of 

the driving motor (212), the mounting bracket (211) is connected, via a pivot shaft (214), to a 

hinge receiver (110) fixed to the base (11), the second end of the resilient member presses 30 

against the mounting bracket (211), and optionally, the resilient member is configured to be a 

spring plunger (22) fixed to the base (11) and having a head pressing against the mounting 

bracket (211) to serve as the second end; optionally, each driving wheel (21) is correspondingly 

provided with two spring plungers (22); 

optionally, the pivot shaft (214) is configured to be a pin having one end terminally stopped by 35 
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the mounting bracket (211) and the other end stopped by the hinge receiver (110) via a stopper, 

and optionally, the stopper is configured to be a hoop (215);  

optionally, the central rotation axes of the two driving wheels (21) are collinear, and a driven 

wheel group comprises two pairs of driven wheels, wherein in the direction of the central 

rotation axis, one pair of driven wheels is disposed on one side of the driving wheels (21) and the 5 

other pair of driven wheels is disposed on the other side of the driving wheels (21); optionally, 

the two pairs of driven wheels are symmetrically arranged about the central rotation axis. 

 

3. The autonomous moving transfer robot according to claim 1 or 2, characterized in that the 

driven wheels are configured to be mecanum wheels (23). 10 

 

4. The autonomous moving transfer robot according to claim 1, characterized in that the 

mechanical arm (3) comprises a telescopic arm (31), a rotary arm (32) and a driving device 

which is electrically connected with the control system, the rotary arm (32) comprises a plurality 

of arm sections hinged in sequence, and has a proximal end hinged to a distal end of the 15 

telescopic arm (31) and a distal end pivotally connected to the gripper (4), the driving device 

comprises: a first driving device (331) for driving the telescopic arm (31) to move in a transverse 

direction and a second driving device (332) for driving the arm sections to rotate about 

respective hinge shafts thereof, wherein the respective hinge shafts of the arm sections are 

parallel to each other and parallel to the transverse direction; 20 

optionally, the first driving device (331) is configured to be a motor, and the telescopic arm (31) 

is connected with an output shaft of the motor through a transmission so as to allow rotational 

motion of the output shaft to be converted into linear motion of the telescopic arm (31) in the 

transverse direction, optionally, the motor is a hollow shaft motor, and the transmission is 

configured to be a lead screw transmission comprising a lead screw (341) and a nut coorperating 25 

with each other, the lead screw (341) is fixed by a fixing seat (342), the nut is fixed to a hollow 

output shaft of the hollow shaft motor, the hollow shaft motor is fixedly connected to the 

telescopic arm (31), optionally, the hollow shaft motor is fixed to a first fixing plate (351), the 

telescopic arm (31) is fixed to a second fixing plate (352), and the first fixing plate (351) and the 

second fixing plate (352) are both fixed to a sliding block (361) which cooperates with guide 30 

rods (362) extending in the transverse direction and arranged on euipment where the mechanical 

arm (3) is provided; 

optionally, the second driving device (332) is a hollow shaft motor, the rotary arm (32) 

comprises a first arm section (321) and a second arm section (322), and the first arm section (321) 

has a proximal end hinged to the telescopic arm (31) via a hollow shaft motor, and a distal end 35 
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hinged to a proximal end of the second arm section (322) via a second driving device (332); 

optionally, the arm sections extend in a direction perpendicular to the transverse direction, and 

are hollow; and the telescopic arm (31) extends in the transverse direction and are hollow;  

optionally, the driving device further comprises a third driving device (333) for driving the 

gripper (4) to rotate about a pivot shaft thereof which is arranged parallel to the transverse 5 

direction, optionally, the third driving device (333) is a hollow shaft motor provided at the distal 

end of the rotary arm (32), and a hollow shaft of the hollow shaft motor is configured to be 

connected to the gripper (4). 

 

5. The autonomous moving transfer robot according to claim 1, characterized in that the gripper 10 

(4) comprises a gripper main body (41) and a resilient clamping member, the gripper main body 

(41) is provided with a support table (411) for the target object (400) and a boss (412) above the 

support table (411), the resilient clamping member has a proximal end fixedly connected to the 

boss (412) and a distal end, opposite to the proximal end, for pressing against the target object 

(400) so as to cooperate with the supporting table (411) to releasably grip the target object (400); 15 

optionally, the resilient clamping member comprises a first resilient clamping member (421) 

having a first proximal end (4211) fixed to the boss (412) and a first distal end (4212), opposite 

to the first proximal end (4211), extending over the support table (411) to form an resilient clamp, 

a clamping space for the target object (400) is defined between the resilient clamp and the 

support table (411), and the resilient clamp provides the target object (400) with a resilient 20 

clamping force towards the support table (411); optionally, a terminal (4213) of the first distal 

end (4212) is bent in a direction away from the support table (411) for guiding the target object 

(400) into the clamping space; 

optionally, the support table (411) is provided with a first cushion (431) made of elastic material, 

and optionally, two first cushions (431) are provided and are spaced apart in the clamping space; 25 

optionally, the resilient clamping member comprises a second resilient clamping member (422), 

the gripper main body (41) is provided with a trench groove (413) between the support table (411) 

and the boss (412), the second resilient clamping member (422) is arranged in the trench groove 

(413), and has a second proximal end (4221) fixed to a side wall of the boss ( 412) and a second 

distal end (4222), opposite to the second proximal end (4221), for pressing against the target 30 

object (400) so as to provide the target object (400) with an outward resilient clamping force, 

optionally, an end portion of the second distal end (4222) is folded with the fold faces outward, 

optionally, a side wall of the boss (412) is connected with a second cushion (432) made of elastic 

material, and optionally, two second cushions (432) are provided and are spaced apart on the side 

wall of the boss (412); 35 
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optionally, the gripper (4) comprises a locating element (44) for aligning with a mark on the 

target object (400), the locating element (44) is retractably connected to the boss (412), an 

alignment sensor is provided on an end portion of the locating element (44) and is electrically 

connected with the control system, and when the end portion of the locating element (44) is 

aligned with the mark, the alignment sensor sends a validating signal, otherwise sends an alarm 5 

signal; a proximity sensor (45) is provided on the boss (412) and is electrically connected with 

the control system, and when the locating element (44) is retracted and approaches the proximity 

sensor (45), the proximity sensor (45) sends a possition confirmation signal; 

optionally, the gripper (4) further comprises a closure plate (46) fixedly connected to the boss 

(412) above the boss (412), the gripper (4) is provided with a first signal light source (47) for 10 

indicating that the target object (400) is in the gripping position, the first signal light source (47) 

is electrically connected with the control system and is arranged within the closure plate (46), 

and the closure plate (46) is made of translucent material; 

optionally, the gripper (4) further comprises a connecting block (48) to be pivotally connected 

with the mechanical arm of the autonomous moving transfer robot, and the gripper main body 15 

(41) is fixedly connected to the connecting block (48);  

optionally, a photographing camera (491) is arranged on a front side of one of the two grippers (4) 

of the two manipulators and is electrically connected with the control system, and a flash lamp 

(492) is arranged on a front side of the other of the two grippers (4) of the two manipulators and 

is electrically connected to the control system. 20 

 

6. The autonomous moving transfer robot according to claim 1, characterized in that the bearer 

(5) comprises: 

a board-like main body (51) having a bearing surface for bearing the target object (400),  

a positioning structure (52) fixed on the bearing surface to mate with a positioning slot of the 25 

target object (400) to limit movement of the target object (400) on the board-like main body (51), 

an RFID antenna (53) electrically connected with the control system and fixed to the board-like 

main body (51) for reading a serial number of the target object (400), and 

a target object detection device (54) electrically connected with the control system and fixed to 

the board-like main body (51) for detecting whether a target object (400) is placed on the bearer 30 

(5) or not; 

optionally, the positioning structure (52) is configured to be three positioning columns arranged 

to form a triangular shape, the target object detection device (54) comprises a detection partion 

protruding from the bearing surface, and when the positioning slot of the target object (400) 

mates with the positioning structure (52), the detection partion is capable of retracting into the 35 
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board-like main body (51) under the action of gravity of the target object (400), and the target 

object detection device (54) sends an acknowledgement signal to indicate that there is a target 

object (400) is placed onto the bearing surface; 

optionally, the RFID antenna (53) is disposed adjacent to the target object detection device (54) 

to facilitate wiring; 5 

optionally, the target object detection device (54) is configured to be a photosensor; 

optionally, the board-like main body (51) comprises a main board (511), a sandwiched board 

(512) and a cover board (513) which are sequentially connected in an overlapping manner, and 

the sandwiched board (512) has an opening (5121) formed therein, 

a second signal light source (55) is arranged in the opening (5121) and electrically connected 10 

with the control system, and the second signal light source (55) is capable of emitting light of 

multiple colors each indicating one working condition; the cover board (513) and the sandwiched 

board (512) are both made of translucent or transparent material to transmit light; an emergency 

stop button (56) is arranged on the cover board (513) and electrically connected with the control 

system; optionally, the second signal light source (55) is configured to be bar-shaped, and four 15 

second signal light sources (55) are arranged in the opening (5121) and emit light towards the 

front, rear, left and right, respectively; and optionally, the cover board (513) and the sandwiched 

board (512) are both made of organic glass material;  

optionally, the bearer (5) is provided with a binocular camera (57) electrically connected with the 

control system, and the binocular camera (57) is fixed to the board-like main body (51); 20 

optionally, the bearer (5) is provided with a third obstacle avoidance sensor (58) electrically 

connected with the control system, and the third obstacle avoidance sensor (58) is fixed to the 

board-like main body (51); optionally, two third obstacle avoidance sensors (58) are provided, 

and the binocular camera (57) is located between the two obstacle avoidance sensors (58). 

 25 

7. The autonomous moving transfer robot according to claim 1, characterized in that the base (11) 

is provided with two distance detection devices (113) which are arranged on front and/or rear 

sides of the autonomous moving transfer robot and spaced apart in the transverse direction of the 

autonomous moving transfer robot for detecting a distance between the autonomous moving 

transfer robot and a shelf, the control system is electrically connected with the distance detection 30 

device (113)to control the running mechanism (2) according to a distance signal from the 

distance detection device (113) so as to align the autonomous moving transfer robot with a shelf 

for storing the target object (400),  

optionally, the distance detection device (113) is configured to be an infrared sensor. 

 35 
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8. The autonomous moving transfer robot according to claim 1, characterized in that a first 

obstacle avoidance sensor (114a) for detecting surrounding obstacles is provided on both front 

and rear sides of the base (11) and is electrically connected with the control system, and the 

control system controls the running mechanism (2) to stop moving and gives an alarm after 

receiving a danger signal sent by the first obstacle avoidance sensor (114a), 5 

optionally, a second obstacle avoidance sensor (114b) is provided on left and/or right sides of the 

first obstacle avoidance sensor (114a), 

optionally, the first obstacle avoidance sensor (114a) comprises two infrared sensors disposed, 

respectively, on the front and rear sides of the autonomous moving transfer robot, 

optionally, the base (11) is provided with two anti-collision strips (115) extending around outside 10 

the base (11) respectively;  

optionally, a collision sensor is arranged in the anti-collision strip (115) and is electrically 

connected with the control system, and the control system controls the running mechanism (2) to 

stop moving and gives an alarm after receiving a danger signal sent by the collision sensor. 

 15 

9. The autonomous moving transfer robot according to claim 1, characterized in that the main 

body comprises a casing (13) enclosing a closed space with the vertical plate (12), an operation 

screen (14) is arranged on the casing and tilts to facilitate man-machine interaction operation, 

and the operation screen (14) is included in the control system. 

 20 

10. The autonomous moving transfer robot according to claim 1, characterized in that a bottom 

camera (116) is arranged on a lower surface of the base (11) and electrically connected with the 

control system, and ground distance detection devices are arranged at four corners of the base 

(11) and are electrically connected with the control system. 


