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Description 

Title of Invention 

 TRANSPORT DEVICE AND TRANSPORT DEVICE 

CONTROL METHOD 

 5 

Technical Field  

[0001] 

 The present invention relates to a transport device and 

a transport device control  method.  

 10 

Background Art  

[0002] 

 Recently,  automated transport of  art icles through the 

use of  an unmanned transport device (art icle transport 

vehicle) has been put to practical use in, for example, 15 

factories and warehouses. Unmanned transport devices often 

autonomously travel along a predetermined traveling path 

according to a program or commands issued by a superior 

control  device through communications. Among techniques 

relating to this is the invention disclosed in Patent Literature 20 

1 below. 

[0003] 

 Patent Literature 1 relates to a cart system with a 

track, the cart system including: a track that is disposed on 

a cei l ing or at a position near a cei l ing and that includes, on 25 
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the opposite sides of  the lower part thereof,  travel  face 

portions and also includes a gap between the travel face 

portions; and a cart that travels along the track.  

[0004] 

 The cart includes: a traveling section that travels on 5 

the travel face portions of the track; a cart body that is 

suspended from the traveling section with use of the gap; a 

detecting means that is provided in one of the travel ing 

section and the cart body and that is for applying l ight and 

detecting the ref lected light;  and a reflecting means that is 10 

provided in the other one of the traveling section and the 

cart body and that is for ref lecting, toward the detecting 

means, the l ight applied from the detecting means. The track 

includes a marking section (barcode) that protrudes from the 

travel face port ion at a predetermined position toward the 15 

gap so as to interrupt the light path between the detecting 

means and the ref lecting means.  

[0005] 

 The marking section (barcode) has stored therein, for 

example, detai led posit ion information on a position on the 20 

track, and the information read by a barcode reader is 

transferred to an onboard controller. The onboard control ler 

carries out control,  in accordance with the position 

information read, such that a transport vehicle stops and a 

transfer action is carried out.  25 
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Citation List  

[Patent Literature]  

[0006] 

 [Patent Literature 1]  5 

 Japanese Patent Application Publication, Tokukai ,  No. 

2012-150588 

 

Summary of Invention 

 Technical Problem 10 

[0007] 

 Typical ly, in relation to a transport device which 

travels along a traveling path, in a case where, due to an 

error in production, instal lation, etc.  of  the travel ing path 

(rai ls) , an interval between the rai ls is increased, the stop 15 

position of the transport device deviates, and the transfer 

position of an object being transported can deviate 

accordingly at the t ime of transfer of  the object.  However,  it 

is impossible to solve such a problem, even when the 

invention disclosed in Patent Literature 1 is used.  20 

[0008] 

 An aspect of  the present invention is to provide a 

transport device capable of correcting a deviation of the 

transfer position of an article and a method for control l ing 

the transport device.  25 
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 Solution to Problem 

[0009] 

 In order for the above problem to be solved, a transport 

device in accordance with an aspect of the present invention 

is a transport device which travels along a traveling path to 5 

transport an article,  the transport device including: an image 

taking section for taking an image which contains an 

identi f ication code that represents posit ion information on a 

position on the traveling path and that is aff ixed along the 

travel ing path; and a control  section for control l ing an action 10 

of the transport device in accordance with the image taken 

by the image taking section, the control  section including: a 

position information acquiring section for acquiring, from 

the image taken by the image taking section, the position 

information and a deviation of the identi f ication code from a 15 

reference position; and an action control  section for  

control l ing the action of the transport device so as to correct 

a deviation of a transfer position of the art icle in accordance 

with the position information and the deviation of the 

identi f ication code from the reference position.  20 

[0010] 

 Further,  in order for the above problem to be solved, a 

transport device control  method in accordance with an 

aspect of  the present invention is a method for controll ing a 

transport device which travels along a traveling path to 25 
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transport an article,  the method including: taking an image 

which contains an identif ication code that represents 

position information on a posit ion on the travel ing path and 

that is af f ixed along the traveling path; acquiring, from the 

image taken, the position information and a deviation of the 5 

identi f ication code from a reference position; and control l ing 

an action of the transport device so as to correct a deviation 

of a transfer posit ion of the art icle in accordance with the 

position information and the deviation of the identif ication 

code from the reference position.  10 

 Advantageous Effects of  Invention  

[0011] 

 With an aspect of the present invention, i t is possible 

to correct a deviation of the transfer position of an article.  

 15 

Brief Description of Drawings  

[0012] 

 Fig. 1 is a perspective view of a transport device in 

accordance with an embodiment of the present invention.  

 Fig.  2 is a perspective view of a traveling section.  20 

 Fig.  3 is a perspective view for explaining the 

components of a carrier.  

 Fig.  4 is a perspective view of a slide driving section.  

 Fig.  5 is a perspective view of a rotation driving 

section.  25 
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 Fig.  6 is a perspective view of an up-and-down driving 

section.  

 Fig.  7 is a perspective view of a transport system in 

accordance with an embodiment of the present invention.  

 Fig.  8 is a diagram for explaining code tape having 5 

identi f ication codes shown thereon.  

 Fig.  9 is a diagram of an example configuration of a 

control section of the transport device in accordance with an 

embodiment of  the present invention.  

 Fig.  10 is a f lowchart for explaining process steps 10 

carried out when the transport device in accordance with an 

embodiment of  the present invention learns reference 

positions.  

 Fig.  11 is a f lowchart for explaining process steps 

carried out when the transport device in accordance with an 15 

embodiment of  the present invention is in action.  

 Fig.  12 is a diagram for explaining a case where there 

is a deviation of a transfer posit ion in a direction 

perpendicular to a travel ing direction of the transport device.  

 Fig.  13 is a diagram for explaining a case where there 20 

is a rotational deviation of the transfer posit ion with respect 

to the rotation central axis of  the transport device.  

 

Description of Embodiments  

[0013] 25 
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 <Overal l configuration of transport device 1>  

 The fol lowing description wil l  discuss the 

configuration of a transport device in accordance with an 

embodiment of  the present invention, with reference to the 

drawings. Fig. 1 is a perspective view of a transport device 1 5 

in accordance with an embodiment of the present invention. 

The transport device 1 is a ceil ing transport vehicle or the 

like which transports an article along a traveling path (which 

is hereinafter also referred to as a rai l (s ))  disposed, for 

example, on a cei l ing or in the vicinity of a ceil ing. The 10 

transport device 1 is not l imited to a cei l ing transport 

vehicle, but may be a transport vehicle or the like which, for 

example, transports an article along rai ls disposed on a floor 

face.  

[0014] 15 

 The main components of  the transport device 1 are a 

travel l ing section 10, a carrier 20, a transferring mechanism 

30, and an anti- fal l ing section 40. The travell ing section 10 

is constituted by a front bogie and a rear bogie,  as will  be 

described later,  and is driven by a traveling motor 20 

incorporated in each of the front bogie and the rear bogie to 

travel on the travel rai ls.  

[0015] 

 The carrier 20 has placed therein sections such as a 

sl ide driving section, a rotation driving section, an up -and-25 



- 8 - 

 

down driving section, and a control  section, as wil l  be 

described later. The control section controls the sl ide driving 

section to sl ide an article on board, in a direction 

perpendicular to a travel ing direction of the transport device 

1. Further, the control  section controls the rotation driving 5 

section to rotate the art icle on board, around a rotation 

central axis of  the transport device 1. The control  section 

also controls the up-and-down driving section to move the 

transferring mechanism 30 up and down between the carrier 

20 and a transfer port .  10 

[0016] 

 The transferring mechanism 30 is control led by the 

control section to move the art icle on board up and down 

between the carrier 20 and the transfer port.  

[0017] 15 

 The anti - fall ing section 40 is placed on each of the 

front side and the rear side of  the carrier 20. The anti - fal l ing 

section 40 holds the art icle with use of a clamp disposed at 

an end of the anti - fal l ing section 40, to prevent an article 

(e.g.,  a front opening unified pod (FOUP) that accommodates 20 

a semiconductor substrate)  which is travell ing from shaking.  

[0018] 

 Fig.  2 is a perspective view of the travel l ing section 10. 

As il lustrated in Fig. 2,  the travel l ing section 10 is  

constituted by the front bogie and the rear bogie. The front 25 
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bogie includes a rotary solenoid 11-1, a branch guide rol ler 

12-1, a branch guide sensor 13-1, a travel ing motor 14-1, a 

gear 15-1, travel ing wheels 16-1, and a side rol ler 17-1. 

[0019] 

 Similarly, the rear bogie includes a rotary solenoid 11 -5 

2, a branch guide rol ler 12-2, a branch guide sensor 13-2, a 

travel ing motor 14-2, a gear 15-2, travel ing wheels 16-2, and 

a side roller 17-2. 

[0020] 

 The rotary solenoids 11-1 and 11-2 are used for change 10 

in posit ions of the branch guide rol lers 12 -1 and 12-2. While 

the transport device 1 is travel ing, for example, around a 

curve, through a branch part of  the travel rai l,  and through 

a junction part of the travel rai l,  one or more of  the traveling 

wheels become out of touch with the travel rai ls. To address 15 

this, the rotary solenoids 11-1 and 11-2 change the positions 

of the branch guide rol lers 12-1 and 12-2 so that the 

horizontal attitude of the transport device 1 is maintained. 

Two branch guide rol lers 12-1 and to branch guide rol lers 

12-2 are disposed in the front bogie and the rear bogie,  20 

respectively,  and therefore are constituted by four rol lers.  

[0021] 

 The branch guide sensors 13-1 and 13-2 are for 

determining whether the branch guide rol lers 12 -1 and 12-2 

are on the left or on the right. The branch guide sensor 13 -25 
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1 and the branch guide sensor 13-2 are disposed in the front 

bogie and the rear bogie,  respectively.  

[0022] 

 The travel ing motor 14-1 and 14-2 are AC servomotors 

for driving, via the gears 15-1 and 15-2, a total  of four 5 

travel ing wheels 16-1 and 16-2 of both of the bogies.  

[0023] 

 The gear 15-1 transfers rotation of the traveling motor 

14-1 to the traveling wheels 16-1 placed on both sides of the 

front bogie  to rotate the traveling wheels 16-1, and the gear 10 

15-2 transfers rotation of the travel ing motor 14-2 to the 

travel ing wheels 16-2 placed on both sides  of the rear bogie  

to rotate the travel ing wheels 16-2. 

[0024] 

 The traveling wheels 16-1 and 16-2 are for causing the 15 

transport device 1 to travel by the friction between the 

travel ing wheels and the travel rai ls,  and two travel ing 

wheels 16-1 and two traveling wheels 16-2 are disposed in 

the front bogie and the rear bogie,  respectively. Therefore,  

the travel ing wheels 16-1 and 16-2 are constituted by a total 20 

of four wheels.  

[0025] 

 The side rol lers 17-1 and 17-2 are for l imiting the 

rotational degrees of  freedom of the bogies by contact with a 

side surface of  the travel rail ,  and four side rol lers are 25 
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disposed in each of the front bogie and rear bogie.  Therefore,  

the side rol lers 17-1 and 17-2 are constituted by a total  of 

eight rol lers.  

[0026] 

 Fig.  3 is a perspective view for explaining the 5 

components of  the carrier 20. The carrier 20 includes: a sl ide 

driving section 21 for sl iding the article on board, in a 

direction perpendicular to the traveling direction of the 

transport device 1; a rotation driving section 22 for rotating 

the art icle on board around the rotation central axis of  the 10 

transport device 1; and an up-and-down driving section 23 

for moving the transferring mechanism 30 up and down.  

[0027] 

 Fig.  4 is a perspective view of the slide driving section 

21. The main components of  the sl ide driving section 21 are 15 

a slide motor 211, a sl ide bal l  screw 212, and a sl ide driving 

belt  213.  

[0028] 

 The slide motor 211 is a servomotor for driving the 

sl ide bal l  screw 212. The slide bal l screw 212 is for causing 20 

the sl ide driving section 21 to operate.  

[0029] 

 The sl ide driving belt 213 is for transferring power of 

the sl ide bal l  screw 212. The sl ide driving belt  213 sl ides the 

transferring mechanism 30 in a direction perpendicular to 25 
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(to the left  or right of)  the traveling direction of the transport  

device 1 by the slide drive of  the sl ide driving belt  213.  

[0030] 

 Fig.  5 is a perspective view of the rotation driving 

section 22. The main components of the rotation driving 5 

section 22 are a rotation motor 221, a rotation ball  screw 

222, and a rotation central axis 223. The rotation driving 

section 22 is capable of  rotating the transferring mechanism 

30 approximately 5° in both directions around the rotation 

central axis 223, which is the central axis of the transport 10 

device 1.  

[0031] 

 The rotation motor 221 is a stepping motor for driving 

the rotation ball  screw 222. The rotation ball screw 222 

rotates the transferring mechanism 30 with use of the driving 15 

force via the rotation motor 221, to make f ine adjustment of  

a transfer posit ion.  

[0032] 

 Fig.  6 is a perspective view of the up -and-down driving 

section 23. The main components of the up-and-down driving 20 

section 23 are an up-and-down motor 231, a gear 232, an 

up-and-down belt 233, and an up-and-down belt take-up 

pulley 234.  

[0033] 

 The up-and-down motor 231 is a servomotor for moving 25 
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the transferring mechanism 30 up and down. The gear 232 

transfers the rotation of the up-and-down motor 231 to the 

up-and-down belt  take-up pulleys 234 placed on the opposite 

sides.  

[0034] 5 

 The up-and-down belt 233 includes three belts for 

hanging the transferring mechanism 30. The normal and 

reverse rotations of the up-and-down belt  take-up pulley 234 

cause the transferring mechanism 30 to move up and down.  

[0035] 10 

 <Example configuration of transport system 100>  

 Fig.  7 is a perspective view of a transport system 100 

in accordance with an embodiment of the present invention. 

The travel rai ls 50, which constitute a travel ing path, are 

disposed on the ceil ing or in the vicinity of  the ceil ing. The 15 

transport device 1 travels on the travel rails 50 by the 

fr iction between the traveling wheels 16 -1 and 16-2 of the 

transport device 1 and the travel rails 50.  

[0036] 

 Code tape 70 having a plural ity of  identi f ication codes 20 

shown thereon is af fixed along the travel rails 50. Each of 

the plurality of identif ication codes carries position 

information on a position on the travel ing path, which is, for 

example, information on the distance from the start point of  

the travel rai ls 50 or coordinate information.  25 
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[0037] 

 The identif ication codes are a two -dimensional code, 

such as a quick response (QR) code or DataMatrix.  Note that 

the identi f ication codes are not l imited to a two -dimensional 

code, and may be, for example, a one -dimensional code, such 5 

as a barcode, or may be a three -dimensional code.  

[0038] 

 The transport device 1 includes image taking sections 

61 and 62 for taking an image that contains an identi f ication 

code shown on the code tape 70. The image taking sections 10 

61 and 62 are placed respectively on the front side and the 

rear side of  the transport device 1. Note that the image taking 

sections 61 and 62 are instal led at posit ions that make it  

possible to take the images of identif ication codes shown on 

the code tape 70.  15 

[0039] 

 Fig.  8 is a diagram for explaining the code tape 70 

having identi f ication codes shown thereon. As il lustrated in 

Fig.  8,  identif ication codes representing position information 

on a posit ion on the travel rails 50 are successively shown 20 

on the code tape 70. The image taking sections 61 and 62 are 

disposed at posit ions that make it  possible to take an image 

such that an identif ication code shown on the code tape 70 

are contained in the image.  

[0040] 25 



- 15 - 

 

 <Example configuration of control section 80>  

 Fig.  9 is a diagram of an example configuration of a 

control section 80 of the transport device in accordance with 

an embodiment of the present invention. The control  section 

80 includes a position information acquiring section 81, an 5 

action control  section 82, and a posit ion information storing 

section 83. The action control  section 82 includes a travel 

control section 821, a slide control section 822, a rotation 

control section 823, and an up-and-down control section 

824. 10 

[0041] 

 The position information acquiring section 81 analyzes 

images which are taken by the image taking sections 61 and 

62 and each of which contains an identif ication code, to 

acquire position information represented by the 15 

identi f ication code. The control  section 80 controls the 

action control section 82 such that the identi f ication code 

corresponding to the transfer position of the art icle is 

located at the center of  the images. The posit ion information 

acquiring section 81 acquires a deviation, at the time of this  20 

control , of  the identi f ication code from the reference 

position. Note that the respective reference positions of 

identi f ication codes are measured in advance at the t ime of 

learning (which will  be described later) , and stored in the 

position information storing section 83.  25 
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[0042] 

 The travel control  section 821 controls the travell ing 

section 10 to cause the transport device 1 to travel to a 

predetermined posit ion. For example, in a case of causing 

the transport device 1 to travel to the transfer position of an 5 

article, the travel control  section 821 controls the travel l ing 

section 10 so as to keep the transport device 1 travel l ing 

unti l  the identi f ication code that represents the position 

information corresponding to the transfer position is located 

at the center of an image taken by the image taking section 10 

61 or 62, and then causes the transport device 1 to stop at 

the transfer position of the article.  

[0043] 

 The sl ide control  section 822 controls the sl ide driving 

section 21 to slide an article on board, in a direction 15 

perpendicular to the travel ing direction of the transport  

device 1. For example, in a case where after the transport 

device 1 travels at the transfer posit ion of an article, there 

is a deviation of the identi f ication code that represents the 

position information corresponding to the transfer posit ion, 20 

from the reference posit ion in a direction perpendicular to 

the travel ing direction of the transport device 1, the slide 

control  section 822 controls the sl ide driving section 21 to 

sl ide the art icle so as to correct the transfer posit ion of the 

article in the direction perpendicular to the travel ing 25 
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direction of the transport device 1.  

[0044] 

 The rotation control section 823 controls the rotation 

driving section 22 to rotate an article on board, around the 

rotation central axis 223 of the transport device 1. For 5 

example, in a case where after the transport device 1 travels 

at the transfer position of an article,  there is a rotational  

deviation, from the reference posit ion, of the identif ication 

code that represents the posit ion information corresponding 

to the transfer position, the rotation control  section 823 10 

controls the rotation driving section 22 to rotate the article 

around the rotation central axis 223 of the transport device 

1, to correct the transfer posit ion of the art icle.  

[0045] 

 The up-and-down control section 824 controls the up -15 

and-down driving section 23 to move, up and down, the 

transferring mechanism 30 having an article on board.  

[0046] 

 <Process steps in learning reference positions of  

identi f ication codes> 20 

 Fig.  10 is a f lowchart for explaining process steps 

carried out when the transport device 1 in accordance with 

an embodiment of  the present invention learns reference 

positions. First, the travel control section 821 controls the 

travel l ing section 10 to cause the transport device 1 to travel 25 
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to the transfer posit ion of an article (S11).  

[0047] 

 Note that a plurality of  transfer posit ions that refer to 

locations to which to transfer art icles are determined in 

advance, and the transport device 1 learns the reference 5 

positions of identi f ication codes at the plural ity of  transfer 

positions. The travel control  section 821 controls the travel 

of  the transport device 1 such that the identif ication code 

corresponding to a transfer position is located in the vicinity  

of  the center of an image taken by the image tak ing section 10 

61 or 62.  

[0048] 

 The posit ion information acquiring section 81 acquires 

the posit ion of an identif ication code in the image taken by 

the image taking section 61 or 62 to use the posit ion as a 15 

reference position (S12),  and stores, in the posit ion 

information storing section 83, the posit ion information and 

the reference posit ion such that the posit ion information and 

the reference position are associated with each other (S13).  

For example, in a case where the identi f ication code is 20 

rectangular, the reference position is, for example, 

information on the coordinates of the four corners of  the 

identi f ication code in the image.  

[0049] 

 The reference posit ion can deviate in a direction 25 
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perpendicular to the travel ing direction of the transport  

device 1, or can be rotationally deviates. Thus, the posit ion 

information acquiring section 81 may acquire a reference 

amount of slide performed by the slide driving section 21 and 

a reference angle of rotation performed by the rotation 5 

driving section 22, the reference amount of  sl ide and the 

reference angle of rotation bringing the transfer posit ion of 

an article into a correct posit ion, and store the reference 

amount of  sl ide and the reference angle of  rotation, along 

with the position information and the reference position, in 10 

the posit ion information storing section 83.  

[0050] 

 Next, the control section 80 determines whether 

reference posit ions at al l the transfer posit ions have been 

learned (S14).  In a case where there is any transfer posit ion 15 

the reference position at which has not been learned (S14, 

No),  the process returns to step S11 to repeat the processes 

of step 11 and the subsequent steps. In a case where there 

is no transfer posit ion the reference posit ion at which has 

not been learned (S14, Yes), the process ends.  20 

[0051] 

 <Process steps when transport device 1 is in action>  

 Fig.  11 is a f lowchart for explaining process steps 

carried out when the transport device 1 in accordance with 

an embodiment of  the present invention is in action. First, 25 
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the travel control section 821 controls the travell ing section 

10 to cause the transport device 1 to travel to the transfer 

position of an article (S21).  

[0052] 

 Next,  the posit ion information acquiring section 81 5 

acquires the posit ion of an identi f ication code in the image 

taken by the image taking section 61 or 62 (S22). In this 

acquiring, the travel control section 821 controls the travel 

of  the transport device 1 such that the center point of  the 

identi f ication code that represents the posit ion information 10 

corresponding to the transfer position of the art icle is 

located on a center l ine at the reference position of the 

identi f ication code. The center l ine at the reference posit ion 

of an identi f ication code is a l ine that passes through the 

center point of the reference posit ion of the identi f ication 15 

code and that is perpendicular to the traveling direction of 

the transport device 1.  

[0053] 

 Next,  the control  section 80 determines whether there 

is a deviation produced in a direction perpendicular to the 20 

travel ing direction of the transport device 1 (S23). In a case 

where there is a deviation produced in a direction 

perpendicular to the travel ing direction of the transport  

device 1 (S23, Yes), the slide control section 822 controls the 

sl ide driving section 21 to correct the amount of sl ide, to 25 
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correct the deviation in the direction perpendicular to the 

travel ing direction of the transport device 1 (S24),  and the 

process proceeds to step S25.  

[0054] 

 More specifically,  the slide control  section 822 5 

acquires, from the posit ion information storing section 83, 

the reference amount of sl ide described above, and adds, to 

the reference amount of  sl ide, a correction value for 

correcting the amount of  sl ide that corresponds to the 

deviation in the direction perpendicular to the traveling 10 

direction of the transport device 1. The sl ide control  section 

822 then controls the slide driving section 21 to sl ide the 

transferring mechanism 30 by a value which is the sum of 

the reference amount of  slide and the correction value. In a 

case where there is no deviation in the direction 15 

perpendicular to the travel ing direction of the transport  

device 1 (S23, No),  the process proceeds to step S25.  

[0055] 

 Fig.  12 is a diagram for explaining a case where there 

is a deviation of a transfer posit ion in a direction 20 

perpendicular to a travel ing direction of the transport device 

1. As i l lustrated in Fig. 12, in a case where there is a gap 

between the travel rai l 50 and the side rollers 17 -1 and 17-

2, the actual transfer posit ion deviates in the upward 

direction of the drawing so as to be above the correct transfer 25 
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position. The posit ion information acquiring section 81 

detects the deviation in a direction perpendicular to the 

travel ing direction of the transport device 1, and calculates 

the correction value for correcting the amount of sl ide.  

[0056] 5 

 Note that when the stop posit ion of the transport 

device 1 deviates, the art icle (e.g.,  FOUP) receives an 

increased vibration at the t ime of transfer.  The travel rai ls 

are provided such that a clearance is created between the 

travel rai ls and the side rol lers 17-1 and 17-2. Accordingly,  10 

within the extent of  the clearance, the transport device 1 can 

rotate, or the transport device 1 can be closer to one of the 

travel rai ls than to the other. In this case, when the art icle  

is guided by kinematic pins to sl ide off  at the t ime of 

transfer,  a vibration is generated.  15 

[0057] 

 Here is the description of the flowchart of  Fig. 11 

again. In step S25, the control  section 80 determines whether 

there is a rotational deviation with respect to the rotation 

central axis 223 of the transport device 1 (S25).  In a case 20 

where there is a rotational deviation with respect to the 

rotation central axis 223 of the transport device 1 (S25, Yes),  

the rotation control section 823 controls the rotation driving 

section 22 to correct an angle of rotation, and thereby 

corrects the rotational deviation with respect to the rotation 25 
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central axis 223 of the transport device 1 (S26).  Thus the 

process ends.  

[0058] 

 More specifically,  the rotation control  section 823 

acquires, from the posit ion information storing section 83, 5 

the reference angle of rotation described above to add, to the 

reference angle of rotation, a correction value for correcting 

the angle of rotation corresponding to the rotational 

deviation with respect to the rotation central axis 223 of the 

transport device 1. The rotation control  section 823 then 10 

controls the rotation driving section 22 to rotate the 

transferring mechanism 30 by a value which is the sum of 

the reference angle of  rotation and the correction value. In a 

case where there is no rotational deviation with respect to 

the rotation central axis 223 of the transport device 1 (S25, 15 

No),  the process ends.  

[0059] 

 Fig.  13 is a diagram for explaining a case where there 

is a rotational deviation of the transfer posit ion with respect 

to the rotation central axis 223 of the transport device 1. As 20 

il lustrated in the left  diagram of Fig.  13, in a case where 

there is a gap between the side roller 17 -1 and one of the 

travel rails 50 that is lower in the drawing and there is a gap 

between the side rol ler 17-2 and one of the travel rails 50 

that is upper  in the drawing, the actual transfer posit ion 25 
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rotationally deviates from the correct transfer position. As 

il lustrated in the right diagram of Fig.  13, by correcting the 

angle of  rotation of the transferring mechanism 30, this 

rotational deviation is corrected. In addition, since the 

travel ing position of the transport device 1 can deviate due 5 

to the correction of the angle of  rotation, the travel control 

section 821 controls the travell ing section 10 to correct this 

deviation of the traveling posit ion.  

[0060] 

 Further, since the image taking sections 61 and 62 are 10 

capable of  taking a plurality of identif ication codes as 

described above, the transfer position may be corrected by 

calculating the amount of  correction of the angle of rotation 

of the transferring mechanism 30 from the deviations of 

identi f ication codes that are before and after the 15 

identi f ication code that corresponds to the transfer posit ion.  

[0061] 

 <Effects of  transport device 1>  

 As explained above, with the transport device 1 in 

accordance with the present embodiment, the action control  20 

section 82 controls the action of the transport device 1 so as 

to correct a deviation of the transfer posit ion of an article in 

accordance with position information and the deviation of an 

identi f ication code from a reference posit ion. Thus, in a case 

where there is a deviation of the transfer position of the 25 



- 25 - 

 

article in a direction perpendicular to the traveling direction 

of the transport device 1 or even in a case where there is a 

rotational deviation of the transfer posit ion of the art icle 

with respect to the rotation central axis of the transport 

device 1, i t  is possible to easi ly correct the deviation of the 5 

transfer posit ion of the art icle.  

[0062] 

 Since the control  section 80 includes the posit ion 

information storing section 83 for storing the reference 

position of an identif ication code so as to associate the 10 

reference posit ion with the posit ion information, it  is 

possible for the action control  section 82 to easi ly acquire 

the reference posit ion of an identi f ication code in accordance 

with the posit ion information.  

[0063] 15 

 Since the action control  section 82 corrects the 

transfer posit ion of an article in accordance with the 

reference position corresponding to an identi f ication code 

stored in the position information storing section 83, i t  is 

possible to easi ly correct the transfer posit ion of the art icle.  20 

[0064] 

 Since in a case where there is a deviation of an 

identi f ication code at the transfer position of an article,  from 

the reference position in a direction perpendicular to the 

travel ing direction of the transport device 1, the slide control  25 
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section 822 controls the slide driving section 21 to correct 

the transfer posit ion of the article in a direction 

perpendicular to the travel ing direction of the transport  

device 1. Thus, even in a case where there is a deviation of 

the transfer posit ion of  an article in a direction 5 

perpendicular to the travel ing direction of the transport  

device 1, it  is possible to easi ly correct the deviation of the 

transfer posit ion of the art icle.  

[0065] 

 In a case where there is a rotational deviation of an 10 

identi f ication code at the transfer posit ion of an article with 

respect to the reference posit ion, the rotation control  section 

823 controls the rotation driving section 22 to rotate the 

article around the rotation central axis 223 of the transport 

device 1, to correct the transfer position of the article.  Thus, 15 

even in a case where there is a rotational deviation of the 

transfer posit ion of an article with respect to the rotation 

central axis 223 of the transport device 1, it  is possible to 

easi ly correct the deviation of the transfer posit ion of the 

article.  20 

[0066] 

 Since the rotation control  section 823 determines,  

according to deviations of a plurality of identi f ication codes 

from the respective reference posit ions, whether there is a 

rotational deviation of the transfer posit ion of an article, i t 25 
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is possible to easi ly determine whether there is a rotational 

deviation of the transfer posit ion of the art icle with respect 

to the rotation central axis 223 of the transport device 1.  

[0067] 

 The rotation control  section 823 determines whether 5 

there is a rotational deviation of the transfer position of an 

article, according to deviations, from the respective reference 

positions, of  a plural ity of  identi f ication codes the images of 

which are taken by the image taking sections 61 and 62 

provided at least at two respective locations, that is,  at least 10 

one location on the front side of the transport device 1 and 

the other location on the rear side of  the transport device 1. 

Thus, i t is possible to more precisely determine whether 

there is a rotational deviation of the transfer posit ion of the 

article with respect to the rotation central axis 223 of the 15 

transport device 1.  

[0068] 

 In some cases, a FOUP includes tapered conical holes 

disposed at the bottom thereof,  and is thus designed such 

that a certain amount of posit ional deviation is corrected by 20 

engaging, in the holes, positioning pins (kinematic pins) 

disposed in a port.  However,  in that case, the FOUP can 

bump into the kinematic pins, and thus deliver a shock to 

an object being transported. With the above configurations, 

which al low correction o f a posit ional deviation, i t  is possible 25 
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to prevent troubles including such delivery of a shock to an 

object being transported.  

[0069] 

 <Software Implementation Example>  

 The control  blocks (in particular,  control section 80) of  5 

the transport device 1 may be implemented by a logic circuit 

(hardware) provided in an integrated circuit (IC chip) or the 

like or can be alternatively implemented by software.  

[0070] 

 In the latter case, the control section 80 includes a 10 

computer that executes instructions of a program that is 

software implementing the foregoing functions. The 

computer,  for example, includes at least one processor and 

at least one computer-readable storage medium storing the 

program. An object of the present invention can be achieved 15 

by the processor of  the computer reading and executing the 

program stored in the storage medium. Examples of  the 

processor can encompass a central processing unit (CPU).  

Examples of  the storage medium can encompass a "non -

transitory tangible medium" such as a read only memory 20 

(ROM), a tape, a disk, a card, a semiconductor memory, and 

a programmable logic circuit. The computer may further 

include a random access memory (RAM) or the l ike in which 

the program is loaded. Further,  the program may be supplied 

to or made available to the computer via any transmission 25 
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medium (such as a communication network and a broadcast 

wave) which allows the program to be transmitted. Note that 

an aspect of  the present invention can also be achieved in 

the form of a computer data signal in which the program is 

embodied via electronic transmission and which is embedded 5 

in a carrier wave.  

[0071] 

 Aspects of  the present invention can also be expressed 

as fol lows:  

 A transport device in accordance with a first aspect of  10 

the present invention is a method for controll ing a transport 

device which travels along a travel ing path to transport an 

article, the transport device  including:  

 an image taking section for taking an image which 

contains an identif ication code that represents position 15 

information on a posit ion on the travel ing path and that is 

af f ixed along the traveling path; and a control  section for 

control l ing an action of the transport device in accordance 

with the image taken by the image taking section,  

 the control  section including:  20 

  a posit ion information acquiring section for 

acquiring, from the image taken by the image taking section, 

the posit ion information and a deviation of the identi f ication 

code from a reference position; and 

  an action control  section for control l ing the 25 
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action of the transport device so as to correct a deviation of 

a transfer posit ion of the art icle in accordance with the 

position information and the deviation of the identif ication 

code from the reference position.  

[0072] 5 

 With this configuration, in a case where there is a 

deviation of the transfer posit ion of an article in a direction 

perpendicular to the travel ing direction of a transport device 

or even in a case where there is a rotational deviation of the 

transfer posit ion of the art icle with respect to the rotation 10 

central axis of the transport device, i t is possible to easi ly  

correct the deviation of the transfer position of the art icle.  

[0073] 

 A transport device in accordance with a second aspect  

of  the present invention is the transport device described in 15 

the first aspect,  

 the transport device further including a slide driving 

section for sl iding the article on board, in a direction 

perpendicular to a travel ing direction of the transport device,  

 the action control section including a slide control 20 

section, the sl ide control section being for control l ing the 

sl ide driving section to correct the transfer posit ion of the 

article in a direction perpendicular to the traveling direction 

of the transport device, in a case where there is a deviation 

of the identi f ication code at the transfer posit ion of the 25 
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article from the reference position in a direction 

perpendicular to the travel ing direction of the transport  

device.  

[0074] 

 With this configuration, even in a case where there is 5 

a deviation of the transfer position of an article in a direction 

perpendicular to the travel ing direction of a transport device, 

it is possible to easi ly correct the deviation of the transfer 

position of the article.  

[0075] 10 

 A transport device in accordance with a third aspect of  

the present invention is the transport device described in the 

first aspect,  

 the transport device further including a rotation 

driving section for rotating the art icle on board, around a 15 

rotation central axis of  the transport device,  

 the action control  section including a rotation control 

section, the rotation control  section being for control l ing the 

rotation driving section to rotate the article around the 

rotation central axis of  the transport device,  to correct the 20 

transfer position of the art icle,  in a case where there is a 

rotational deviation, from the reference posit ion, of  the 

identi f ication code at the transfer posit ion of the article.  

[0076] 

 With this configuration, even in a case where there is 25 
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a rotational deviation of the transfer posit ion of an article 

with respect to the rotation central axis of  a transport device, 

it is possible to easi ly correct the deviation of the transfer 

position of the article.  

[0077] 5 

 A transport device in accordance with a fourth aspect 

of  the present invention is the transport device described in 

the third aspect,  in which:  

 the image taking section is configured to take an image 

that contains a plurality of  identi f ication codes affixed along 10 

the traveling path;  

 the position information acquiring section is 

configured to acquire respective reference posit ions of the 

plural ity of identif ication codes images of which are taken by 

the image taking section; and  15 

 the rotation control section is configured to determine, 

according to deviations of the plural ity of identif ication 

codes from the respective reference posit ions, whether there 

is a rotational deviation of the transfer posit ion of the 

article.  20 

[0078] 

 With this configuration, i t is possible to easily 

determine whether there is a rotational deviation of the 

transfer posit ion of an article with respect to the rotation 

central axis of a transport device.  25 
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[0079] 

 A transport device in accordance with a f i f th aspect of  

the present invention is the transport device described in the 

third aspect,  in which:  

 image taking sections each of which is the image taking 5 

section are provided at least at two respective locations one 

of which is on a front side of  the transport device and the 

other is on a rear side of  the transport device,  with respect 

to a travel ing direction of the transport device;  

 the position information acquiring section is 10 

configured to acquire the respective reference positions of 

the plurality of  identif ication codes images of which are 

taken by the image taking sections provided at least at two 

respective locations; and 

 the rotation control section is configured to determine, 15 

according to deviations, from the respective reference 

positions, of  the plural ity of identif ication codes images of 

which are taken by the image taking sections provided at 

least at the two respective locations, whether there is a 

rotational deviation of the transfer posit ion of the article.  20 

[0080] 

 With this configuration, i t  is possible to more precisely 

determine whether there is a rotational deviation of the 

transfer posit ion of an article with respect to the rotation 

central axis of a transport device.  25 
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[0081] 

 A transport device in accordance with a sixth aspect of  

the present invention is the transport device described in 

any one of the f irst to f i f th aspects,  

 the transport device further including a traveling 5 

section for causing the article on board to travel to a transfer 

position,  

 the position information acquiring section being 

configured to acquire,  from the image that contains the 

identi f ication code taken by the image taking section at the 10 

transfer posit ion of the art icle,  the reference posit ion of the 

identi f ication code,  

 the control  section including a position information 

storing section for storing the reference posit ion of the 

identi f ication code so as to associate the reference posit ion 15 

with the posit ion information.  

[0082] 

 With this configuration, it is possible for the action 

control  section to easi ly acquire the reference position of an 

identi f ication code in accordance with posit ion information.  20 

[0083] 

 A transport device in accordance with a seventh aspect 

of  the present invention is the transport device described in 

the sixth aspect,  in which:  

 the action control section is configured to:  25 
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 look up the posit ion information to acquire the 

reference position corresponding to the identif ication code 

from the posit ion information storing section; and  

 correct the deviation of the transfer posit ion of the 

article in accordance with the reference position 5 

corresponding to the identi f ication code.  

[0084] 

 With this configuration, the action control section 

corrects a deviation of the transfer posit ion of an article in 

accordance with the reference position that corresponds to 10 

an identif ication code and that is stored in the posit ion 

information storing section. Thus, it  is possible to easi ly 

correct the transfer posit ion of the article.  

[0085] 

 A transport device control method in accordance with 15 

an eighth aspect of  the present invention is a method for 

control l ing a transport device which travels along a traveling 

path to transport an article, the method including:  

 taking an image which contains an identi f ication code 

that represents position information on a position on the 20 

travel ing path and that is aff ixed along the travel ing path;  

 acquiring, from the image taken, the position 

information and a deviation of the identi f ication code from a 

reference position; and 

 an action control section for control l ing an action of 25 
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the transport device so as to correct a deviation of a transfer 

position of the article in accordance with the position 

information and the deviation of the identi f ication code from 

the reference posit ion.  

[0086] 5 

 With this configuration, in a case where there is a 

deviation of the transfer posit ion of an article in a direction 

perpendicular to the travel ing direction of a transport device 

or even in a case where there is a rotational deviation of the 

transfer posit ion of the art icle with respect to the rotation 10 

central axis of the transport device, i t is possible to easi ly  

correct the deviation of the transfer position of the art icle.  

[0087] 

 [Supplementary note]  

 The present invention is not l imited to the 15 

embodiments, but can be altered by a ski l led person in the 

art within the scope of the claims. The present invention also 

encompasses, in its technical scope, any embodiment derived 

by combining technical means disclosed in dif fering 

embodiments.  20 

 

Reference Signs List  

[0088] 

 1:  Transport device  

 10: Traveling section  25 
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 11-1, 11-2: Rotary solenoid  

 12-1, 12-2: Branch guide roller  

 13-1, 13-2: Branch guide sensor  

 14-1, 14-2: Travel ing motor  

 15-1, 15-2: Gear 5 

 16-1, 16-2: Travel ing wheel  

 17-1, 17-2: Side roller  

 20: Carrier  

 21: Sl ide driving section  

 22: Rotation driving section  10 

 23: Up-and-down driving section 

 30: Transferring mechanism 

 40: Anti- fall ing section 

 50: Travel rai l  

 61, 62: Image taking section  15 

 70: Code tape 

 80: Control section 

 81: Posit ion information acquiring section  

 82: Action control section  

 83: Posit ion information storing section  20 

 100: Transport system 

 211: Sl ide motor  

 212: Sl ide bal l screw 

 213: Sl ide driving belt  

 221: Rotation motor  25 
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 222: Rotation ball  screw 

 223: Rotation central axis  

 231: Up-and-down motor 

 232: Gear 

 233: Up-and-down belt  5 

 234: Up-and-down belt  take-up pulley 

 821: Travel control  section  

 822: Sl ide control section  

 823: Rotation control section  

 824: Up-and-down control  section 10 
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Claims 

 

 Claim 1 

 A transport device which travels along a traveling path 

to transport an article,  the transport device comprising:  5 

 an image taking section for taking an image which 

contains an identif ication code that represents position 

information on a posit ion on the travel ing path and that is 

af f ixed along the traveling path; and a control  section for 

control l ing an action of the  transport device in accordance 10 

with the image taken by the image taking section,  

 the control  section including:  

  a posit ion information acquiring section for 

acquiring, from the image taken by the image taking section, 

the posit ion information and a deviation of the identi f ication 15 

code from a reference position; and  

  an action control  section for control l ing the 

action of the transport device so as to correct a deviation of 

a transfer posit ion of the art icle in accordance with the 

position information and the deviation of the identif ication 20 

code from the reference position.  

 

 Claim 2 

 The transport device according to claim 1, further 

comprising a sl ide driving section for sl iding the art icle on 25 
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board, in a direction perpendicular to a travel ing direction 

of the transport device,  

 the action control section including a slide control 

section, the sl ide control section being for control l ing the 

sl ide driving section to correct the transfer posit ion of the 5 

article in a direction perpendicular to the traveling direction 

of the transport device, in a case where there is a deviation 

of the identi f ication code at the transfer posit ion of the 

article from the reference position in a direction 

perpendicular to the  travel ing direction of the transport  10 

device.  

 

 Claim 3 

 The transport device according to claim 1, further 

comprising a rotation driving section for rotating the art icle 15 

on board, around a rotation central axis of  the transport 

device,  

 the action control  section including a rotation control 

section, the rotation control  section being for control l ing the 

rotation driving section to rotate the article around the 20 

rotation central axis of  the transport device,  to correct the 

transfer position of the art icle,  in a case where there is a 

rotational deviation, from the reference posit ion, of  the 

identi f ication code at the transfer posit ion of the article.  

 25 
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 Claim 4 

 The transport device according to claim 3, wherein: the 

image taking section is configured to take an image that 

contains a plural ity of identif ication codes aff ixed along the 

travel ing path;  5 

 the position information acquiring section is 

configured to acquire respective reference posit ions of the 

plural ity of identif ication codes images of which are taken by 

the image taking section; and  

 the rotation control section is configured to determine, 10 

according to deviations of the plural ity of identif ication 

codes from the respective reference posit ions, whether there 

is a rotational deviation of the transfer posit ion of the 

article.  

 15 

 Claim 5 

 The transport device according to claim 3, wherein: 

image taking sections each of which is the image taking 

section are provided at least at two respective locations one 

of which is on a front side of  the transport device and the 20 

other is on a rear side of  the transport device,  with respect 

to a travel ing direction of the transport device;  

 the position information acquiring section is 

configured to acquire the respective reference positions of 

the plurality of  identif ication codes images of which are 25 
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taken by the image taking sections provided at least at two 

respective locations; and 

 the rotation control section is configured to determine, 

according to deviations, from the respective reference 

positions, of  the plural ity of identif ication codes images of 5 

which are taken by the image taking sections provided at 

least at the two respective locations, whether there is a 

rotational deviation of the transfer posit ion of the article.  

 

 Claim 6 10 

 The transport device according to any one of claims 1 

to 5, further comprising a traveling section for causing the 

article on board to travel to a transfer posit ion,  

 the position information acquiring section being 

configured to acquire,  from the image that contains the 15 

identi f ication code taken by the image taking section at the 

transfer posit ion of the art icle,  the reference posit ion of the 

identi f ication code,  

 the control  section including a position information 

storing section for storing the reference posit ion of the 20 

identi f ication code so as to associate the reference posit ion 

with the posit ion information.  

 

 Claim 7 

 The transport device according to claim 6, wherein the 25 
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action control  section is configured to:  

 look up the posit ion information to acquire the 

reference position corresponding to the identif ication code 

from the posit ion information storing section; and  

 correct the deviation of the transfer posit ion of the 5 

article in accordance with the reference position 

corresponding to the identi f ication code.  

 

 Claim 8 

 A method for control l ing a transport device which 10 

travels along a travel ing path to transport an article, the 

method comprising:  

 taking an image which contains an identi f ication code 

that represents position information on a position on the 

travel ing path and that is aff ixed along the travel ing path;  15 

 acquiring, from the image taken, the position 

information and a deviation of the identi f ication code from a 

reference position; and 

 control l ing an action of the transport device so as to 

correct a deviation of a transfer posit ion of the art icle in 20 

accordance with the posit ion information and the deviation 

of the identi f ication code from the reference position.  

  




