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DESCRIPTION 

 

Title of Invention 

IMAGE RECOGNITION METHOD AND IMAGE RECOGNITION 

DEVICE 5 

Technical Field 

[0001] One aspect of the present invention relates to an image 

recognition method and an image recognition device. 

Background Art 

[0002] As a technique concerning an image recognition method of 10 

recognizing a specific image, an information processing apparatus 

described in Patent Literature 1 has been known, for example.  The 

information processing apparatus described in Patent Literature 1 

extracts a partial image from an image that was input.  The extracted 

partial image is compared with a partial image that has been already 15 

registered, and whether they are similar is determined. 

Citation List 

Patent Literature 

[0003] Patent Literature 1: Japanese Patent No. 5082512 

Summary of Invention 20 

Technical Problem 

[0004] In the above-described technique, because the image recognition 

is performed based on whether each image feature of a specific image is 

included, even if the image can be easily distinguished as an image 

different from the specific image by human visual observation, it may 25 

be erroneously recognized as a specific image when a large number of 
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the same image feature are included. 

[0005] An object of one aspect of the present invention is to provide an 

image recognition method and an image recognition device capable of 

recognizing a specific image with high accuracy. 

Solution to Problem 5 

[0006] An image recognition method according to one aspect of the 

present invention is a method of recognizing a specific image and 

includes a first step of detecting a plurality of image features from the 

specific image and storing in a memory each of the detected relevant 

image features as a part; a second step of detecting a plurality of image 10 

features from an input image and selecting from the memory a part 

corresponding to each of the detected relevant image features; a third 

step of generating a restoration image by using a plurality of parts 

selected in the second step; and a fourth step of determining whether the 

restoration image generated in the third step matches with the input 15 

image by a matching process and recognizing that, when it is 

determined that the restoration image matches with the input image, the 

input image is the specific image. 

[0007] This image recognition method, when generating the restoration 

image, use the parts detected from the specific image.  Consequently, 20 

when an image other than the specific image is input as an input image, 

it is not possible to correctly generate the input image as the restoration 

image.  Thus, by determining whether the input image matches with 

the restoration image, the match or mismatch between the input image 

and the specific image (whether the input image is the specific image or 25 

other images) can be determined with high accuracy.  That is, it is 
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possible to recognize the specific image with high accuracy. 

[0008] In the image recognition method according to one aspect of the 

present invention, in the first step, a part label as a label may be given to 

each of the parts, and the part label may be stored in the memory 

together with the part, and in the second step, a selection label as a label 5 

may be given to each of the image features, and the part of the part label 

that matches with the selection label may be selected.  In this way, the 

generation process of the restoration image can be efficiently 

performed. 

[0009] In the image recognition method according to one aspect of the 10 

present invention, the second step may include an image cutting process 

of cutting out an input image from a captured image as a distance 

image, and in the image cutting process, a point cloud of a depth 

distance within a predetermined range in the captured image may be 

assumed as an object, and an image of the relevant object in the 15 

captured image may be cut out as the input image.  In this way, the 

input image can be generated from the captured image. 

[0010] In the image recognition method according to one aspect of the 

present invention, in the second step, a feature intensity of each of the 

image features may be detected, and in the third step, the restoration 20 

image may be generated by further using the plurality of feature 

intensities detected in the second step.  In this way, the restoration 

image can be accurately generated. 

[0011] In the image recognition method according to one aspect of the 

present invention, the specific image may be an image of at least a 25 

portion of a vehicle body in a traveling vehicle traveling along a 
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predetermined traveling path.  In this case, the image recognition 

method according to one aspect of the present invention can be applied 

to the image recognition of the vehicle body of the traveling vehicle. 

[0012] An image recognition device according to one aspect of the 

present invention is a device that recognizes a specific image and 5 

includes a memory configured to store therein each of a plurality of 

image features detected from the specific image as a part in advance; a 

feature detection unit configured to detect a plurality of image features 

from an input image; a restoration unit configured to select from the 

memory the part corresponding to each of the relevant image features 10 

detected by the feature detection unit and to generate a restoration 

image by using a plurality of selected parts; and a determination unit 

configured to determine whether the restoration image generated in the 

restoration unit matches with the input image by a matching process and 

to recognize that, when determines that the restoration image matches 15 

with the input image, the input image is the specific image. 

[0013] This image recognition device, when generating the restoration 

image, uses the parts detected from the specific image.  Consequently, 

when an image other than the specific image is input as an input image, 

it is not possible to correctly generate the input image as the restoration 20 

image.  Thus, by determining whether the input image matches with 

the restoration image, the match or mismatch between the input image 

and the specific image (whether the input image is the specific image or 

other images) can be determined with high accuracy.  That is, it is 

possible to recognize the specific image with high accuracy. 25 

[0014] In the image recognition device according to one aspect of the 
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present invention, the memory may store therein a label given to each of 

a plurality of parts as a part label together with the part in advance, the 

feature detection unit may give a selection label as a label to each of the 

image features, and the restoration unit may select the part of the part 

label that matches with the selection label.  In this way, the generation 5 

process of the restoration image can be efficiently performed. 

[0015] The image recognition device according to one aspect of the 

present invention may include an image cutting unit configured to cut 

out the input image from a captured image as a distance image, and the 

image cutting unit may assume as an object a point cloud of a depth 10 

distance within a predetermined range in the captured image and may 

cut out an image of the relevant object in the captured image as the 

input image.  In this way, the input image can be generated from the 

captured image. 

[0016] In the image recognition device according to one aspect of the 15 

present invention, the feature detection unit may detect a feature 

intensity of each of the image features, and the restoration unit may 

generate the restoration image by further using the plurality of feature 

intensities detected by the feature detection unit.  In this way, the 

restoration image can be accurately generated. 20 

[0017] In the image recognition device according to one aspect of the 

present invention, the specific image may be an image of at least a 

portion of a vehicle body in a traveling vehicle traveling along a 

predetermined traveling path.  In this case, the image recognition 

device according to one aspect of the present invention can be applied to 25 

the image recognition of the vehicle body of the traveling vehicle. 
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Advantageous Effects of Invention 

[0018] According to one aspect of the present invention, it is possible to 

provide an image recognition method and an image recognition device 

capable of recognizing a specific image with high accuracy. 

Brief Description of Drawings 5 

[0019] FIG. 1 is a schematic plan view illustrating a traveling vehicle 

system to which an image recognition device according to one 

embodiment is applied. 

 FIG. 2 is a schematic front view of a traveling vehicle in FIG. 1 

as viewed from a traveling direction. 10 

 FIG. 3 is a block diagram illustrating a functional configuration 

of the traveling vehicle system in FIG. 1. 

 FIG. 4 is a diagram for explaining one example of detecting a 

plurality of image features from an input image by a feature detection 

unit of the image recognition device in FIG. 3. 15 

 FIG. 5 is a diagram for explaining one example of generating a 

restoration image by a restoration unit of the image recognition device 

in FIG. 3. 

 FIG. 6 is a flowchart illustrating an image recognition method in 

the one embodiment. 20 

 FIG. 7(a) is a diagram illustrating one example of a captured 

image.  FIG. 7(b) is a diagram illustrating one example of depth 

distance data. 

 FIG. 8(a) is a diagram illustrating one example of an input 

image.  FIG. 8(b) is a diagram illustrating a restoration image restored 25 

from the input image in FIG. 8(a). 
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 FIG. 9(a) is a diagram illustrating one example of an input 

image.  FIG. 9(b) is a diagram illustrating a restoration image restored 

from the input image in FIG. 9(a). 

 FIG. 10(a) is a diagram illustrating one example of an input 

image.  FIG. 10(b) is a diagram illustrating a restoration image 5 

restored from the input image in FIG. 10(a).  FIG. 10(c) is a diagram 

illustrating one example of an input image.  FIG. 10(d) is a diagram 

illustrating a restoration image restored from the input image in FIG. 

10(c).  FIG. 10(e) is a diagram illustrating one example of an input 

image.  FIG. 10(f) is a diagram illustrating a restoration image restored 10 

from the input image in FIG. 10(e).  FIG. 10(g) is a diagram 

illustrating one example of an input image.  FIG. 10(h) is a diagram 

illustrating a restoration image restored from the input image in FIG. 

10(g).  FIG. 10(i) is a diagram illustrating one example of an input 

image.  FIG. 10(j) is a diagram illustrating a restoration image restored 15 

from the input image in FIG. 10(i). 

Description of Embodiment 

[0020] With reference to the accompanying drawings, the following 

describes an exemplary embodiment in detail.  In the following 

description, identical or equivalent constituent elements are denoted by 20 

identical reference signs, and redundant explanations are omitted. 

[0021] An image recognition device according to the present 

embodiment is applied to a traveling vehicle system.  Thus, first, the 

traveling vehicle system will be described.  As illustrated in FIG. 1, a 

traveling vehicle system 1 is a system for transferring, by using a 25 

traveling vehicle 6 capable of moving along a track 4, an article 10 
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between placement portions 9 and 9.  The article 10 includes a 

container such as a FOUP (Front Opening Unified Pod) for storing a 

plurality of semiconductor wafers and a reticle pod for storing a glass 

substrate, and general components and the like, for example.  The 

traveling vehicle system 1 includes the track 4, a plurality of traveling 5 

vehicles 6, a plurality of placement portions 9, and a system control unit 

60. 

[0022] As illustrated in FIG. 2, the track 4 is laid near the ceiling that is 

an overhead space for workers in a factory and the like, for example.  

The track 4 is suspended from the ceiling, for example.  The track 4 is 10 

a predetermined traveling path for traveling the traveling vehicles 6.  

The track 4 is a one-way traveling path, for example.  The track 4 is 

supported by supporting columns 40 and 40. 

[0023] The traveling vehicle 6 travels along the track 4 and transports 

the article 10.  The traveling vehicle 6 is configured such that the 15 

article 10 can be transferred.  The traveling vehicle 6 is an 

overhead-traveling automatic guided vehicle (overhead traveling 

vehicle).  The number of traveling vehicles 6 included in the traveling 

vehicle system 1 is not particularly limited and is more than one.  As 

illustrated in FIG. 2, the traveling vehicle 6 has a vehicle body 2.  The 20 

vehicle body 2 includes a traveling portion 18, a main body portion 7, 

an imaging unit 8, and a traveling-vehicle control unit 50 (see FIG. 3). 

[0024] The main body portion 7 has a main body frame 22, a lateral 

feed portion 24, a θ drive 26, an elevating drive portion 28, an elevating 

table 30, and a fall prevention cover 33.  The traveling portion 18 is 25 

made up of a motor and the like and causes the traveling vehicle 6 to 
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travel along the track 4.  The traveling portion 18 has a 

power-receiving communication unit 20 that receives power from the 

track 4 side by a non-contact power supply, for example. 

[0025] The lateral feed portion 24 transversely feeds the θ drive 26, the 

elevating drive portion 28, and the elevating table 30 collectively in a 5 

direction perpendicular to the traveling direction of the track 4.  The θ 

drive 26 turns at least one of the elevating drive portion 28 and the 

elevating table 30 within a predetermined angle range in a horizontal 

plane.  The elevating drive portion 28 raises and lowers the elevating 

table 30 by winding or feeding out suspending material such as a wire, a 10 

rope, and a belt.  The elevating table 30 is provided with a chuck, so 

that the article 10 can be freely grasped or released.  The fall 

prevention cover 33 is provided in a pair at the front and rear of the 

traveling vehicle 6 in the traveling direction, for example.  The fall 

prevention covers 33 prevent the article 10 from falling during transfer 15 

by making claws and the like not depicted appear and disappear. 

[0026] As illustrated in FIG. 1 and FIG. 2, the placement portions 9 are 

arranged along the track 4 and are provided at locations where delivery 

of the article 10 to and from the traveling vehicle 6 can be allowed.  

The placement portions 9 each include a buffer and a delivery port.  20 

The buffer is a placement portion on which the article 10 is temporarily 

placed.  The buffer is a placement portion on which the article 10 is 

temporarily placed when, due to, for example, another article 10 being 

placed on an intended delivery port and the like, the article 10 that the 

traveling vehicle 6 is transporting cannot be transferred to the relevant 25 

delivery port.  The delivery port is a placement portion for performing 
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the delivery of the article 10 to and from a semiconductor processing 

device including a cleaning device, a film-forming device, a lithography 

device, an etching device, a heat treatment device, and a flattening 

device.  For example, the placement portions 9 are arranged on the 

lateral side of the track 4.  The placement portions 9 may be arranged 5 

directly below the track 4. 

[0027] The imaging unit 8 captures an image of the front of the 

traveling vehicle 6 itself and acquires a captured image including the 

traveling vehicle 6 located in front of the traveling vehicle 6 itself.  

The captured image in this case is a distance image.  The imaging unit 10 

8 is arranged on the fall prevention cover 33 provided on the front side 

of the traveling vehicle 6.  The imaging unit 8 transmits the captured 

image to the traveling-vehicle control unit 50.  The imaging unit 8 is 

not particularly limited, and various known devices may be employed.  

For example, the imaging unit 8 may acquire the distance image by a 15 

stereo vision method.  The distance image is also referred to as a 

three-dimensional distance image or an image having three-dimensional 

information. 

[0028] As illustrated in FIG. 2 and FIG. 3, the traveling-vehicle control 

unit 50 is an electronic control unit composed of a CPU (Central 20 

Processing Unit), a ROM (Read Only Memory), a RAM (Random 

Access Memory), and the like.  The traveling-vehicle control unit 50 

controls various operations in the traveling vehicle 6.  Specifically, the 

traveling-vehicle control unit 50 controls the traveling portion 18, the 

lateral feed portion 24, the θ drive 26, the elevating drive portion 28, 25 

and the elevating table 30.  The traveling-vehicle control unit 50 can 
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be configured as software for which a program stored in the ROM is 

loaded onto the RAM and executed by the CPU, for example.  The 

traveling-vehicle control unit 50 may be configured as hardware 

(computer) by an electronic circuit or the like.  The traveling-vehicle 

control unit 50 performs communication with the system control unit 60 5 

by using a communication line (feeder line) and the like of the track 4. 

[0029] The system control unit 60 is an electronic control unit 

composed of a CPU, a ROM, a RAM, and the like.  The system 

control unit 60 can be configured as software for which a program 

stored in the ROM is loaded onto the RAM and executed by the CPU, 10 

for example.  The system control unit 60 may be configured as 

hardware (computer) by an electronic circuit or the like.  The system 

control unit 60 transmits a transport command that causes the traveling 

vehicle 6 to transport the article 10.  The system control unit 60 of the 

present embodiment constitutes an image recognition device 100.  The 15 

following describes the image recognition device 100.  This image 

recognition device 100 may be provided in the traveling vehicle 6. 

[0030] The image recognition device 100 is a device for recognizing a 

specific image that is a specific image.  As one example, the specific 

image is an image of the vehicle body 2 of the traveling vehicle 6.  The 20 

image recognition device 100 includes a memory M, an image cutting 

unit 61, a feature detection unit 62, a restoration unit 63, and a 

determination unit 64. 

[0031] The memory M stores therein each of a plurality of image 

features detected (extracted) from the specific image as a part in 25 

advance.  The method for detecting image features from the specific 
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image is not particularly limited, and various known methods can be 

employed.  For example, by passing the specific image through an 

image filter, the image features may be detected.  The memory M 

stores therein in advance a label given to each of a plurality of parts 

together with the part as a part label.  The part functions, as will be 5 

described later, as a seed for image restoration by the restoration unit 63. 

[0032] The image feature constitutes the feature of the image and is 

also referred to as a feature amount or a feature point of the image.  

The acquisition of a plurality of parts may be performed by using a 

learned model (AI: artificial intelligence) obtainable by deep learning 10 

using the L2 norm.  The label indicates information for identifying an 

object to which the label is given.  The label is not particularly limited 

and is, for example, a number. 

[0033] The image cutting unit 61 cuts out an input image from the 

captured image.  Specifically, the image cutting unit 61 assumes, as an 15 

object (object candidate), a point cloud (a block of points having a 

similar distance) of the depth distance within a predetermined range in 

the captured image.  The image cutting unit 61 cuts out, as an input 

image, an image of the relevant object in the captured image.  The 

predetermined range is not particularly limited and can be set in 20 

advance.  The cutting of the input image from the captured image may 

be performed by using a learned model (AI: artificial intelligence) 

obtainable by deep learning, such as YOLOv3, for example. 

[0034] The feature detection unit 62 detects a plurality of image 

features from the input image.  The method for detecting image 25 

features from the input image is not particularly limited, and various 
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known methods can be employed.  For example, the feature detection 

unit 62 may detect the image features by passing the input image 

through an image filter.  The feature detection unit 62 gives a selection 

label as a label to each of the image features.  The feature detection 

unit 62 detects the feature intensity of each of the image features.  The 5 

feature intensity is an index indicating the strength with which the 

relevant image feature is related to the input image.  The feature 

intensity can indicate the degree that the image feature contributes to in 

the input image. 

[0035] On each of the image features detected by the feature detection 10 

unit 62, the restoration unit 63 selects from the memory M the part 

corresponding the image feature.  The restoration unit 63 selects from 

the memory M the parts having the part label that matches with the 

selection label of the image feature detected by the feature detection 

unit 62.  The restoration unit 63 generates a restoration image by using 15 

a plurality of selected parts.  The restoration unit 63 generates the 

restoration image by further using the feature intensity of the image 

features detected by the feature detection unit 62.  The method for 

generating a restoration image using a plurality of parts is not 

particularly limited, and various known methods such as an 20 

auto-encoder configured with a deep neural network, for example, can 

be used. 

[0036] The determination unit 64 determines whether the restoration 

image generated in the restoration unit 63 matches with the input image 

by a matching process.  The determination unit 64 recognizes that, 25 

when it is determined that the restoration image matches with the input 
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image, the input image is the specific image.  The matching process is 

not particularly limited, and various known methods such as the L2 

norm, for example, can be used.  The determination unit 64 may 

calculate the similarity of the restoration image to the input image and 

determine that, when the relevant similarity is greater than or equal to a 5 

threshold value, the restoration image matches with the input image. 

[0037] Next, one example of detecting a plurality of image features 

from the input image by the feature detection unit 62 will be described 

with reference to FIG. 4. 

[0038] As illustrated in FIG. 4, in the description of this case, an image 10 

of "numeral 7" is used as the input image, for convenience.  With the 

feature detection unit 62, a plurality of image features are detected from 

an input image I1.  In the illustrated example, an image feature G1 

with a selection label LS of "20", an image feature G2 with a selection 

label LS of "27", an image feature G3 with a selection label LS of "51", 15 

and an image feature G4 with a selection label LS of "58" are detected.  

Then, these are acquired as an image-feature detection result H.  In the 

image-feature detection result H, the feature intensity of each of the 

image features G1 to G4 is indicated as brightness.  In this way, a 

plurality of image features G1 to G4 can be mechanically detected from 20 

the input image I1. 

[0039] Next, one example of restoring an image by the restoration unit 

63 based on the image features G1 to G4 will be described with 

reference to FIG. 5. 

[0040] As illustrated in FIG. 5, by the restoration unit 63, based on the 25 

image-feature detection result H, parts P1 to P4 of part labels LP 



15 

matching with the selection labels LS of the image features G1 to G4 

(see FIG. 4) are selected from the memory M.  With the restoration 

unit 63, a restoration image O1 is generated using a plurality of selected 

parts P1 to P4.  In this way, the restoration image O1 can be restored 

from the image features G1 to G4. 5 

[0041] Next, an image recognition method that is performed by the 

image recognition device 100 will be described. 

[0042] The image recognition method is a method of recognizing a 

specific image.  As illustrated in FIG. 6, first, a plurality of image 

features are detected from a specific image, and each of the detected 10 

relevant image features is stored in the memory M as a part (storage 

process: Step S1).  In the storage process, the part label as a label is 

given to each of a plurality of parts, and the part label is stored in the 

memory M together with the part. 

[0043] Subsequently, from the captured image acquired by the imaging 15 

unit 8, an input image is cut out by the image cutting unit 61 (image 

cutting process: Step S2).  In the image cutting process, a point cloud 

of the depth distance within a predetermined range in the captured 

image is assumed as an object, and the image of the relevant object in 

the captured image is cut out as an input image. 20 

[0044] Then, with the feature detection unit 62, a plurality of image 

features are detected from the input image that has been cut out in the 

image cutting process (image-feature detection process: Step S3).  In 

the image-feature detection process, a selection label is given to each of 

the image features as a label.  In the image-feature detection process, 25 

the feature intensity of each of the image features is detected. 
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[0045] Subsequently, with the restoration unit 63, a part corresponding 

to each of the image features detected in the image-feature detection 

process is selected from the memory M (part selection process: Step 

S4).  In the part selection process, the parts having the part label that 

matches with the selection label are selected. 5 

[0046] Then, with the restoration unit 63, by using a plurality of parts 

selected in the part selection process, a restoration image is generated 

(restoration process: Step S5).  In the restoration process, the 

restoration image is generated by further using the plurality of feature 

intensities detected in the image-feature detection process.  Finally, by 10 

the determination unit 64, whether the restoration image generated in 

the restoration process matches with the input image is determined by 

the matching process (determination process: Step S6).  In the 

determination process, when it is determined that the restoration image 

matches with the input image, the input image is recognized as the 15 

specific image. 

[0047] In the foregoing, the storage process constitutes the first step, the 

image cutting process and the part selection process constitute the 

second step, the restoration process constitutes the third step, and the 

determination process constitutes the fourth step. 20 

[0048] Next, one example of recognizing a specific image by the 

above-described image recognition method will be described.  In the 

following description, a case of recognizing the vehicle body 2 of the 

traveling vehicle 6 as the specific image will be exemplified. 

[0049] As illustrated in FIG. 7(a), with the imaging unit 8, a captured 25 

image K1 including the traveling vehicle 6 located in front of the 
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traveling vehicle 6 itself is acquired.  As illustrated in FIG. 7(b), with 

the image cutting unit 61, depth distance data K2 in the captured image 

K1 is calculated and a point cloud of the depth distance within a 

predetermined range is assumed as an object OB.  As illustrated in 

FIG. 7(a) and FIG. 8(a), the image of the relevant object OB in the 5 

captured image K1 is cut out as an input image I2. 

[0050] As illustrated in FIG. 8(b), a plurality of image features are 

detected from the input image I2 by the feature detection unit 62, and a 

restoration image O2 is generated by the restoration unit 63.  With the 

determination unit 64, whether the restoration image O2 matches with 10 

the input image I2 is determined by the matching process.  In the 

example illustrated in FIG. 8(a) and FIG. 8(b), it is determined that the 

restoration image O2 matches with the input image I2 (similarity is 

greater than or equal to the threshold value), and the input image I2 is 

recognized as the specific image (image of the vehicle body 2 of the 15 

traveling vehicle 6). 

[0051] Meanwhile, as illustrated in FIG. 9(a), when an image other than 

the vehicle body 2 of the traveling vehicle 6 (for example, an image of a 

body of a user and the like) is input as an input image I3, as illustrated 

in FIG. 9(b), a restoration image O3 generated by the restoration unit 63 20 

is not what the input image I3 is restored and has significant image 

collapse and blurring.  Thus, in this example, it is determined that the 

restoration image O2 does not match with the input image I2 (similarity 

is below the threshold level), and the input image I3 is not recognized as 

the specific image (image of the vehicle body 2 of the traveling vehicle 25 

6). 
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[0052] FIG. 10(a) to FIG. 10(j) are each a diagram for explaining the 

robustness of the feature detection unit 62 and the restoration unit 63 

against noise.  According to the image recognition device 100 and the 

image recognition method thereof, it is possible to detect a plurality of 

image features from an input image I4 (see FIG. 10(a)) by the feature 5 

detection unit 62, and generate a restoration image O4 (see FIG. 10(b)) 

by the restoration unit 63.  A plurality of image features can be 

detected from an input image I5 (see FIG. 10(c)) by the feature 

detection unit 62, and a restoration image O5 (see FIG. 10(d)) can be 

generated by the restoration unit 63.  A plurality of image features can 10 

be detected from an input image I6 (see FIG. 10(e)) by the feature 

detection unit 62, and a restoration image O6 (see FIG. 10(f)) can be 

generated by the restoration unit 63.  A plurality of image features can 

be detected from an input image I7 (see FIG. 10(g)) by the feature 

detection unit 62, and a restoration image O7 (see FIG. 10(h)) can be 15 

generated by the restoration unit 63.  A plurality of image features can 

be detected from an input image I8 (see FIG. 10(i)) by the feature 

detection unit 62, and a restoration image O8 (see FIG. 10(j)) can be 

generated by the restoration unit 63.  From these results, it can be 

confirmed that, according to the image recognition device 100 and the 20 

image recognition method thereof, the above-described units have the 

ability to capture the features even if the input images I4 to I8 have 

noise and that the restoration images O4 to O8 are generated accurately. 

[0053] As in the foregoing, the image recognition device 100 and the 

image recognition method thereof use the parts detected from a specific 25 

image when generating a restoration image.  Thus, the image is 
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restored in the patterns illustrated in the following (i), (ii), and (iii). 

 (i) When the specific image is an input image, the input image is 

accurately restored as a restoration image. 

 (ii) When an input image other than the specific image is input, 

the input image and the restoration image do not match. 5 

 (iii) In particular, when an incorrect image that has image 

features of the specific image but is not the specific image is input as an 

input image, the specific image is restored as the restoration image 

while the input image and the restoration image do not match. 

[0054] Thus, according to the image recognition device 100 and the 10 

image recognition method thereof, determining whether the input 

images I1 to I8 match with the restoration images O1 to O8 makes it 

possible to determine the match or mismatch between the input images 

I1 to I8 and the specific images (whether the input images I1 to I8 are 

the specific images or other images) with high accuracy.  That is, it is 15 

possible to recognize the specific image with high accuracy.  

Determining that the input images I1 to I8 are the specific image if only 

the image features of the specific image are satisfied will result in 

misrecognition in the case of the above-described (iii), but the image 

recognition device 100 and the image recognition method thereof can 20 

avoid such misrecognition. 

[0055] In the image recognition device 100 and the image recognition 

method thereof, the part label LP as a label is given to each of a plurality 

of parts P1 to P4, and the part labels LP are stored in the memory M 

together with the parts P1 to P4.  The selection label LS as a label is 25 

given to each of a plurality of image features G1 to G4, and the parts P1 
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to P4 of the part label LP that matches with the selection label LS are 

selected.  In this way, the generation process of the restoration images 

O1 to O8 can be efficiently performed. 

[0056] In the image recognition device 100 and the image recognition 

method thereof, from the captured image K1 as a distance image, the 5 

input image I2 is cut out.  Specifically, where an object OB is a point 

cloud of the depth distance within a predetermined range in the captured 

image K1, the image of the relevant object OB in the captured image K1 

is cut out as the input image I2.  In this way, the input image I2 can be 

generated from the captured image K1. 10 

[0057] In the image recognition device 100 and the image recognition 

method thereof, the feature intensity of each of the image features G1 to 

G4 is detected, and the restoration images O1 to O8 by further using a 

plurality of detected feature intensity are generated.  In this way, the 

restoration images O1 to O8 can be accurately generated. 15 

[0058] In the image recognition device 100 and the image recognition 

method thereof, the specific image is an image of the vehicle body 2 of 

the traveling vehicle 6.  In this case, the image recognition device 100 

and the image recognition method thereof can be applied to the image 

recognition of the vehicle body 2 of the traveling vehicle 6.  The 20 

specific image may be the entire vehicle body 2 of the traveling vehicle 

6 or may be an image of at least a portion of the vehicle body 2 of the 

traveling vehicle 6. 

[0059] As in the foregoing, one exemplary embodiment has been 

described.  However, one aspect of the present invention is not limited 25 

to the above-described embodiment, and various modifications can be 
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made without departing from the spirit of the invention. 

[0060] In the above-described embodiment, a case where the image 

recognition device 100 is applied to the traveling vehicle system 1 and 

the vehicle body 2 of the traveling vehicle 6 is recognized has been 

exemplified, but the image recognition device 100 may be applied to 5 

other various devices or systems, and images of various objects may be 

designated as specific images.  For example, the image recognition 

device 100 may be applied to an automatic winder, and the image of the 

wound package may be used as a specific image.  For example, the 

image recognition device 100 may be applied to a lathe, and by 10 

designating an image of a non-defective processed product as a specific 

image, may be used for determining the quality of the processed 

product.  For example, the image recognition device 100 may be used 

for the cutting of a region of a specific image from an image read by a 

scanner. 15 

[0061] In the above-described embodiment, the input image has been 

cut out from the captured image as a distance image, but such an image 

cutting process and an image cutting unit 61 may be not provided.  As 

the imaging unit 8, a general single-lens camera may be used, for 

example.  The input image may be a distance image or may be a 20 

two-dimensional image. 

[0062] In the traveling vehicle system 1 in the above-described 

embodiment and modifications, an overhead traveling vehicle has been 

exemplified as one example of the traveling vehicle 6, but other 

examples of the traveling vehicle 6 include unmanned vehicles, stacker 25 

cranes, and the like that travel on a track laid out on the ground or a 
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frame. 

Reference Signs List 

[0063] 2  VEHICLE BODY 

 4  TRACK (TRAVELING PATH) 

 6  TRAVELING VEHICLE 5 

 61  IMAGE CUTTING UNIT 

 62  FEATURE DETECTION UNIT 

 63  RESTORATION UNIT 

 64  DETERMINATION UNIT 

 100  IMAGE RECOGNITION DEVICE 10 

 G1 to G4  IMAGE FEATURE 

 I1 to I8  INPUT IMAGE 

 K1  CAPTURED IMAGE 

 LS  SELECTION LABEL 

 LP  PART LABEL 15 

 M  MEMORY 

 O1 to O8  RESTORATION IMAGE 

 OB  OBJECT 

 P1 to P4  PART 

 20 
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CLAIMS 

 

1. An image recognition method of recognizing a specific image, 

comprising: 

 a first step of detecting a plurality of image features from the 5 

specific image and storing in a memory each of the detected relevant 

image features as a part; 

 a second step of detecting a plurality of image features from an 

input image and selecting from the memory the part corresponding to 

each of the detected relevant image features; 10 

 a third step of generating a restoration image by using a plurality 

of parts selected in the second step; and 

 a fourth step of determining whether the restoration image 

generated in the third step matches with the input image by a matching 

process and recognizing that, when it is determined that the restoration 15 

image matches with the input image, the input image is the specific 

image. 

2. The image recognition method according to claim 1, wherein 

 in the first step, a part label as a label is given to each of the 

parts, and the part label is stored in the memory together with the part, 20 

and 

 in the second step, a selection label as a label is given to each of 

the image features, and the part of the part label that matches with the 

selection label is selected. 

3. The image recognition method according to claim 1 or 2, 25 

wherein 
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 the second step includes an image cutting process of cutting out 

an input image from a captured image as a distance image, and 

 in the image cutting process, a point cloud of a depth distance 

within a predetermined range in the captured image is assumed as an 

object, and an image of the relevant object in the captured image is cut 5 

out as the input image. 

4. The image recognition method according to any one of claims 1 

to 3, wherein 

 in the second step, a feature intensity of each of the image 

features is detected, and 10 

 in the third step, the restoration image is generated by further 

using the plurality of feature intensities detected in the second step. 

5. The image recognition method according to any one of claims 1 

to 4, wherein the specific image is an image of at least a portion of a 

vehicle body in a traveling vehicle traveling along a predetermined 15 

traveling path. 

6. An image recognition device that recognizes a specific image, 

comprising: 

 a memory configured to store therein each of a plurality of 

image features detected from the specific image as a part in advance; 20 

 a feature detection unit configured to detect a plurality of image 

features from an input image; 

 a restoration unit configured to select from the memory the part 

corresponding to each of the relevant image features detected by the 

feature detection unit and to generate a restoration image by using a 25 

plurality of selected parts; and 
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 a determination unit configured to determine whether the 

restoration image generated in the restoration unit matches with the 

input image by a matching process and to recognize that, when it is 

determined that the restoration image matches with the input image, the 

input image is the specific image. 5 

7. The image recognition device according to claim 6, wherein 

 the memory stores therein a label given to each of a plurality of 

parts as a part label together with the part in advance, 

 the feature detection unit gives a selection label as a label to 

each of the image features, and 10 

 the restoration unit selects the part of the part label that matches 

with the selection label. 

8. The image recognition device according to claim 6 or 7 further 

comprising 

 an image cutting unit configured to cut out the input image from 15 

a captured image as a distance image, wherein 

 the image cutting unit assumes as an object a point cloud of a 

depth distance within a predetermined range in the captured image and 

cuts out an image of the relevant object in the captured image as the 

input image. 20 

9. The image recognition device according to any one of claims 6 

to 8, wherein 

 the feature detection unit detects a feature intensity of each of 

the image features, and 

 the restoration unit generates the restoration image by further 25 

using the plurality of feature intensities detected by the feature detection 
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unit. 

10. The image recognition device according to any one of claims 6 

to 9, wherein the specific image is an image of at least a portion of a 

vehicle body in a traveling vehicle traveling along a predetermined 

traveling path. 5 


