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soiled or broken or being blocked or being incomplete.  

According to an aspect of embodiments of the present disclosure, there is provided a 

method of identifying a container number, comprising steps of:  

arranging an image acquiring device along a passageway through which a container 

will pass, the image acquiring device comprising a trigger unit and a plurality of image 5 

acquiring units, at least two image acquiring units of the plurality of image acquiring units 

being adapted to respectively acquire images of the container numbers on at least two 

surfaces of a plurality of surfaces of the container passing through the passageway;  

acquiring the images of the container numbers on the at least two surfaces respectively 

by the at least two image acquiring units based on a signal from the trigger unit; and  10 

identifying the container number at least based on the images or data from the at least 

two image acquiring units about the container number.  

Optionally, the images of the container numbers on the at least two surfaces of the 

plurality of surfaces are respectively acquired by the at least two image acquiring units of 

the plurality of image acquiring units at different times based on the signal from the trigger 15 

unit, and wherein a distance between projections of the at least two image acquiring units in 

a movement direction of the container relative to the passageway is less than the length of 

the container.  

Further, the at least two image acquiring units are positioned such that a relative 

position of each of the at least two image acquiring units with respect to a corresponding one 20 

of the surfaces of the container is fixed in two opposite movement directions of the 

container relative to the passageway when acquiring the image of the container number on 

the corresponding surface.  

According to another aspect of embodiments of the present disclosure, there is 

provided a method of identifying a container number, comprising:  25 

an image acquiring device arranged along a passageway through which a container will 
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pass, the image acquiring device comprising a trigger unit and a plurality of image acquiring 

units, at least two image acquiring units of the plurality of image acquiring units being 

adapted to respectively acquire images of the container numbers on at least two surfaces of a 

plurality of surfaces of the container passing through the passageway; and 

number identification device configured to identify the container number at least based 5 

on the images or data from the at least two image acquiring units about the container number, 

wherein 

a distance between projections of the at least two image acquiring units in a movement 

direction of the container relative to the passageway is less than the length of the container.  

Further, a relative position of each of the at least two image acquiring units with respect 10 

to a corresponding one of the surfaces of the container is fixed in two opposite movement 

directions when acquiring the image of the container number on the corresponding surface.  

 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features and advantages of the present disclosure can be 15 

understood more clearly from the following preferred embodiments described with reference 

to the accompanying drawings. In the drawings:  

Fig. 1 is a flow chart of a method of acquiring a container number according to an 

embodiment of the present disclosure;  

Fig. 2 is a schematic top view of an arrangement of a container number acquisition 20 

system according to a first exemplary embodiment of the present disclosure;  

Figs. 3a and 3b are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 2;  

Fig. 4 is a schematic top view of an arrangement of a container number acquisition 25 

system according to a second exemplary embodiment of the present disclosure;  
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Figs. 5a and 5b are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 4;  

Fig. 6 is a schematic top view of an arrangement of a container number acquisition 

system according to a third exemplary embodiment of the present disclosure;  5 

Figs. 7a-d are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 6;  

Fig. 8 is a schematic top view of an arrangement of a container number acquisition 

system according to a fourth exemplary embodiment of the present disclosure;  10 

Figs. 9a-d are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 8;  

Fig. 10 is a schematic top view of an arrangement of a container number acquisition 

system according to a fifth exemplary embodiment of the present disclosure;  15 

Figs. 11a and 11b are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 10;  

Fig. 12 is a schematic top view of an arrangement of a container number acquisition 

system according to a sixth exemplary embodiment of the present disclosure;  20 

Figs. 13a-c are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 12;  

Fig. 14 is a schematic top view of an arrangement of a container number acquisition 

system according to a seventh exemplary embodiment of the present disclosure;  25 

Figs. 15a-c are process schematic diagrams of acquiring images of the container 
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numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 14;  

Fig. 16a is process schematic diagram of acquiring images of the container numbers on 

a plurality of surfaces of a container according to an eighth exemplary embodiment of the 

present disclosure; Fig. 16b is process schematic diagram of acquiring images of the 5 

container numbers on a plurality of surfaces of a container according to a variation of the 

eighth exemplary embodiment of the present disclosure;  

Fig. 17 is a schematic top view of an arrangement of a container number acquisition 

system according to a ninth exemplary embodiment of the present disclosure;  

Figs. 18a and 18b are process schematic diagrams of acquiring images of the container 10 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 17;  

Fig. 19 is a schematic top view of an arrangement of a container number acquisition 

system according to a tenth exemplary embodiment of the present disclosure;  

Fig. 20 is a process schematic diagram showing capturing statuses of the container 15 

number acquisition system shown in Fig. 19, where the upper portion of Fig. 20 illustrates a 

relative movement between the container and the container number acquisition system and 

capturing time of the container number acquisition system, and the lower portion of Fig. 20 

illustrates a schematic diagram of a capturing time and status transformation relation of the 

container number acquisition system shown in Fig. 19;  20 

Fig. 21 is another process schematic diagram showing capturing statuses of the 

container number acquisition system shown in Fig. 19, where the upper portion of Fig. 21 

illustrates a relative movement between the container and the container number acquisition 

system and capturing time of the container number acquisition system, and the lower portion 

of Fig. 21 illustrates a schematic diagram of a capturing time and status transformation 25 

relation of the container number acquisition system shown in Fig. 19;  
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embodiment of the present disclosure. As shown in Fig. 1, the method of acquiring a 

container number comprising steps of:  

S1: arranging an image acquiring device along a passageway through which a container 

will pass, the image acquiring device comprising a trigger unit and a plurality of image 

acquiring units, the plurality of image acquiring units being adapted to respectively acquire 5 

images of the container numbers on a plurality of surfaces of the container passing through 

the passageway;  

S2: acquiring the images of the container numbers on at least two surfaces respectively 

by at least two image acquiring units based on a signal from the trigger unit; and  

S3: identifying the container number at least based on the images or data from the at 10 

least two image acquiring units about the container number. 

As such, the images of the container numbers on the at least two surfaces of the 

container are acquired by the image acquiring units based on the trigger signal from the 

trigger unit, and container number characters are extracted from one or more of the acquired 

images through a character recognition algorithm. The images of the container number of 15 

the same container captured by the image acquiring device are obtained at different 

positions at different angles with respect to the container, recognition results are obtained 

respectively from the image through the character recognition algorithm, and then a vote is 

taken on the results so as to obtain the result having the greatest correctness. As is known, 

there is the same container number on all surfaces of the container, that is, even if the 20 

container number on one surface cannot be completely identified as it were soiled, broken, 

blocked or incomplete, identification may also be achieved based on a complete container 

number on another surface, or by considering and associating container numbers on at least 

two surfaces (for example, different parts of the numbers on two surfaces are soiled or 

broken, that is, a part of the number on one surface is soiled or broken, while the same part 25 

of the number on the other surface is complete, so a complete number may be obtained by 
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replacing the soiled or broken part of the number on the one surface by the corresponding 

part of the number on the other surface). Thus, in this way, the container number of the 

container can be accurately obtained in case that the container passes through the 

passageway for a single time, that is, accuracy of the recognition result may be improved by 

obtaining images of numbers at various positions of the same container.  5 

As required by the ISO 6346:1995 “container code, identification and marking 

standard”, a container number is consisted of a case main code, a device identification code, 

a case number and a check code. The container number mentioned herein includes at least 

one of the case main code, the device identification code, the case number and the check 

code.  10 

In the method of the present disclosure, the images of the container numbers on 

different surfaces of the container may be acquired in sequence, rather than, simultaneously. 

In an example, the trigger unit is configured to generate the signal based on a relative 

movement between the container and the passageway, and the images of the container 

numbers on the at least two surfaces of the plurality of surfaces are respectively acquired by 15 

the at least two image acquiring units of the plurality of image acquiring units at different 

times based on the signal from the trigger unit. At this time, a distance between the at least 

two image acquiring units in a movement direction of the container relative to the 

passageway is less than a length of the container. Further, a distance between projections of 

the at least two image acquiring units in the movement direction of the container relative to 20 

the passageway (that is, in a direction of the passageway) is less than the length (20 feet, 

about 6 meters) of a standard short container, may be set to be less than the length (40 or 45 

feet) of a long container. Since the distance between the image acquiring units in the 

movement direction is less than the length of the container, the length of the passageway 

may be set to be less than the length of the container, thereby saving an arrangement space.  25 

It will be understood that in the present disclosure, the passageway through which the 
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container passes may be a fixed detection passageway, through which a container 

transporting apparatus such as a container truck carries the container to travel, and along 

which the image acquiring device is arranged; alternatively, the passageway through which 

the container passes may also be a passageway provided or defined by a carrying vehicle, 

and at least the image acquiring device of the container number identification system is 5 

provided on the carrying vehicle along the passageway, wherein the container is kept 

stationary while the carrying vehicle carries the image acquiring device to move relative to 

the container such that the container passes through the passageway provided or defined by 

the carrying vehicle, thereby images of the container numbers on different surfaces of the 

container may be obtained.  10 

Further in the above method, optionally, the at least two image acquiring units are 

positioned such that a relative position relationship between each of the at least two image 

acquiring units and a corresponding one of the surfaces of the container is fixed in two 

opposite movement directions of the container relative to the passageway when acquiring 

the image of the container number on the corresponding surface. In other words, no matter 15 

in which direction the container passes through the passageway, relative positions between a 

video camera and the container are fixed when capturing the container number at the same 

position, such that zooming and adjustment of other parameters of the video camera are not 

required when the container passes in forward or reverse direction.  

For example, as shown in Fig. 5, when a container A enters the passageway from left to 20 

right in Fig. 5a, an image of a portion, on which a container number is provided, of a front 

surface A1 of the container is captured by a first image acquiring unit 11; when the container 

A enters the passageway from right to left in Fig. 5b, for example, the image of the portion, 

on which the container number is provided, of the front surface A1 of the container is still 

captured by the first image acquiring unit 11. Further, as shown in Fig. 5, when the container 25 

A enters the passageway from left to right in Fig. 5a, a signal path of a second group of 
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sensors, which will be described below, is blocked, such that the first image acquiring unit 

11 is triggered to perform one capturing operation; when the container A enters the 

passageway from right to left in Fig. 5b, the signal path of the second group of sensors is 

restored, such that the first image acquiring unit 11 is triggered to perform one capturing 

operation. During the two capturing operations, a relative position of the first image 5 

acquiring unit 11 is fixed with respect to the front surface A1 of the container when 

acquiring the image of the container number on the front surface A1 of the container. The 

above description is also applicable to a rear surface A2 and two side surfaces A3, A4 of the 

container A.  

As such, the present disclosure provide a bidirectional self-adaptive method of 10 

acquiring a container number, in which no matter in which direction the container passes 

through the passageway, in a relative way, a photo of a portion of the container spray coated 

with number marking can be acquired accurately, thereby enabling acquiring the container 

number. Based on the container number, the method of the present disclosure can determine 

types and numbers of the containers passing through the passageway, and obtain dimension 15 

codes and container type codes of the containers. With the bidirectional self-adaptive 

solution of acquiring the container number, the movement direction of the container relative 

to the passageway is not limited, that is, a travelling direction of the container truck or the 

carrying vehicle carrying the image acquiring device is not limited.  

Fig. 2 is a schematic top view of an arrangement and structure of a container number 20 

acquisition system according to a first exemplary embodiment of the present disclosure; and 

Figs. 3a and 3b are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 2. 

In examples shown in Fig. 2 and Figs. 3a and 3b, the trigger unit comprises a first 25 

group of sensors including a first signal transmitter portion 21a and a first signal receiving 



 

 11 

portion 21b located on either side of the container in a direction perpendicular to the 

movement direction;  

the at least two image acquiring units comprise a first image acquiring unit 11 and a 

second image acquiring unit 12 adapted to respectively acquire images of the container 

numbers on a front surface and a rear surface of the container;  5 

the step of “acquiring the images of the container numbers on the at least two surfaces 

of the plurality of surfaces respectively by the at least two image acquiring units at different 

times based on the signal from the trigger unit” comprises: when a first signal path 

(indicated by a broken line in Fig. 2 between the first signal transmitter portion 21a and the 

first signal receiving portion 21b) of the first group of sensors begins to be blocked by one 10 

of the front surface A1 and the rear surface A2 (by the front surface A1 in Fig. 3a) of the 

container A, as shown in Fig. 3a, acquiring the image of the container number on the one of 

the front surface and the rear surface by a corresponding one of the first image acquiring 

unit 11 and second image acquiring unit 11 (by the first image acquiring unit 11 in Fig. 3a); 

and when the other of the front surface A1 and the rear surface A2 of the container A (the 15 

rear surface A2 in Fig. 3b) departs away from the first signal path of the first group of 

sensors so that the first signal path is restored, as shown in Fig. 3b, acquiring the image of 

the container number on the other of the front surface and the rear surface by the other 

corresponding one of the first image acquiring unit 11 and second image acquiring unit 12 

(by the second image acquiring unit 12 in Fig. 3).  20 

Optionally, in embodiments shown in Fig. 2 and Figs. 3a and 3b, a midpoint of a 

connection line between the first image acquiring unit 11 and the second image acquiring 

unit 12 is a midpoint of the first signal path. As such, the first and second image acquiring 

units are arranged to be symmetrical about the midpoint. This symmetrical arrangement 

enables capturing time to be the same or symmetrical, such that image acquiring units 25 

arranged to be symmetrical with respect to each other may use the same set of correction 
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parameters, thereby reducing workload in correcting the image by the character recognition 

algorithm. In an example, the first image acquiring unit 11 and the second image acquiring 

unit 12 capture images at the same capturing distance and with the same viewing angle. As 

such, the position of the captured character in the image and a distortion of the character due 

to use of lens are identical for the two image acquiring units. For each distorted character, 5 

the image algorithm needs a set of correction parameters to correct the image of the 

character and then recognize the character. The correction parameters need to be applied to 

image acquiring units at different positions one by one. It is found that if a symmetrical 

arrangement is used, correction parameters calibrated and generated through one camera 

may be used for the first image acquiring unit 11 and the second image acquiring unit 12, 10 

thereby reducing workload of calibration. Otherwise, if asymmetrical arrangement is used, 

correction needs to be made for all image acquiring unit because the capturing angles and 

distances of respective image acquiring units are not consistent with each other. In addition, 

if the capturing times are not the same or not symmetrical with respect to each other when 

the container passes through the passageway in forward and reverse directions, focusing 15 

operations during forward directional and reverse directional pass are not identical to each 

other and thus it is required to add an automatic focusing operation for the image acquiring 

unit. However, there may be not enough time to finish the automatic focusing operation 

when the container passes at a high speed, thereby resulting in out of focus of the image.  

In the present disclosure, the type of the sensor is not particularly limited, as long as the 20 

sensor can accurately sense the position of the container in the passageway. Generally, a 

photoelectric switch may be used as the sensor, that is, the signal transmitter portion and the 

signal receiving portion are respectively a light transmission portion and a light receiving 

portion, and accordingly the signal path is a light beam path. The sensor may also include an 

ultrasonic sensor, a light curtain, a ground induction coil or the like. In the present disclosure, 25 

although it is described that each group of sensors is provided with or includes a signal 
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transmitter portion and a signal receiving portion, the sensor may also be a scattering sensor, 

that is, no signal transmitter portion is needed, and only a signal receiving portion is 

provided to sense whether or not a container truck arrives. Accordingly, each group of 

sensors may comprise a signal receiving portion located on an inner side of the passageway. 

In the present disclosure, in an embodiment where both the signal transmitter portion and 5 

the signal receiving portion are provided, blocking or departing from the signal path means 

blocking or restoring the signal path between the signal transmitter portion and the signal 

receiving portion; in an embodiment where only the signal receiving portion is provided, 

blocking or departing from the signal path means that the signal receiving portion cannot 

receive any signal due to travelling of the container or the signal receiving portion restores 10 

to receive a signal. The above description may also be applied to all exemplary 

embodiments of the present disclosure.  

The photoelectric switch will be described as an example in exemplary embodiments of 

the present disclosure.  

In the present disclosure, the image acquiring unit may include any image acquiring 15 

unit which may capture an image of a container number on a surface of a container and 

generate a digital signal. In an example, the image acquiring unit is a digital camera, such 

that the image of the container number may be obtained through one capturing operation. 

The image acquiring unit may also be a digital video camera, such that the image of the 

container number may be obtained by extracting one frame of data from a video stream from 20 

the video camera and saving it as an image.  

Fig. 4 is a schematic top view of an arrangement and structure of a container number 

acquisition system according to a second exemplary embodiment of the present disclosure; 

and Figs. 5a and 5b are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 25 

system shown in Fig. 4. 
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As shown in Fig. 4, the trigger unit comprises a second group of sensors and a third 

group of sensors arranged to space apart from each other in the movement direction of the 

container relative to the passageway, the second group of sensors including a second signal 

transmitter portion 22a and a second signal receiving portion 22b located on either side of 

the container in the direction perpendicular to the movement direction, the third group of 5 

sensors including a third signal transmitter portion 23a and a second signal receiving portion 

23b located on either side of the container in the direction perpendicular to the movement 

direction. The at least two image acquiring units comprise the first image acquiring unit 11 

and the second image acquiring unit 12 adapted to respectively acquire images of the 

container numbers on the front surface A1 and the rear surface A2 of the container A. As 10 

shown in Fig. 5, the step of “acquiring the images of the container numbers on the at least 

two surfaces of the plurality of surfaces respectively by the at least two image acquiring 

units at different times based on the signal from the trigger unit at different times” comprises: 

when a second signal path of the second group of sensors begins to be blocked by one of the 

front surface A1 and the rear surface A2 (by the front surface A1 in Fig. 5a) of the container 15 

A, as shown in Fig. 5a, acquiring the image of the container number on the one of the front 

surface and the rear surface by a corresponding one of the first image acquiring unit 11 and 

second image acquiring unit 11 (by the first image acquiring unit 11 in Fig. 5a); and when 

the other of the front surface A1 and the rear surface A2 of the container A (the rear surface 

A2 in Fig. 3b) departs away from the second signal path of the second group of sensors so 20 

that the second signal path is restored, as shown in Fig. 5b, acquiring the image of the 

container number on the other of the front surface and the rear surface by the other 

corresponding one of the first image acquiring unit 11 and second image acquiring unit 12 

(by the second image acquiring unit 12 in Fig. 5b). 

Fig. 6 is a schematic top view of an arrangement and structure of a container number 25 

acquisition system according to a third exemplary embodiment of the present disclosure; and 
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Figs. 7a-d are process schematic diagrams of acquiring images of the container numbers on 

a plurality of surfaces of a container by using the container number acquisition system 

shown in Fig. 6. 

As shown in Fig. 6 and Figs. 7a-d, compared to examples shown in Figs. 4-5, the at 

least two image acquiring units further comprises a third image acquiring unit 13 adapted to 5 

acquire an image of a container number on one side surface of the container (the right side 

surface A3 in Figs. 7a and 7b).  

In examples shown in Fig. 6 and Figs. 7a-d, the step of “acquiring the images of the 

container numbers on the at least two surfaces of the plurality of surfaces respectively by the 

at least two image acquiring units at different times based on the signal from the trigger unit” 10 

further comprises steps of:  

when the second signal path of the second group of sensors begins to be blocked by 

one of the front surface A1 and the rear surface A2 (by the front surface A1 in Fig. 7a) of the 

container A, as shown in Fig. 7a, acquiring the image of the container number on the one of 

the front surface and the rear surface by a corresponding one of the first image acquiring 15 

unit 11 and second image acquiring unit 11 (by the first image acquiring unit 11 in Fig. 7a);  

acquiring the image of the container number on the one side surface by the third image 

acquiring unit 13 when a third signal path of the third group of sensors begins to be blocked 

by one of the front surface A1 and the rear surface A2 of the container A (by the front 

surface A1 in Fig. 7b); and 20 

when the other of the front surface A1 and the rear surface A2 of the container A (the 

rear surface A2 in Fig. 7d) departs away from the third signal path of the third group of 

sensors so that the third signal path is restored, as shown in Fig. 7d, acquiring the image of 

the container number on the other of the front surface and the rear surface by the other 

corresponding one of the first image acquiring unit 11 and second image acquiring unit 12 25 

(by the second image acquiring unit 12 in Fig. 7d).  
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Further, as shown in Fig. 6 and Figs. 7a-d, the at least two image acquiring units further 

comprises a fourth image acquiring unit 14 adapted to acquire an image of a container 

number on another side surface (correspondingly, the left side surface A4 in Figs. 7a-c) of 

the container. The step of “acquiring the images of the container numbers on the at least two 

surfaces of the plurality of surfaces respectively by the at least two image acquiring units at 5 

different times based on the signal from the trigger unit” further comprises, between the step 

as shown in Fig. 7b and the step as shown in Fig. 7d, acquiring the image of the container 

number on the another side surface by the fourth image acquiring unit 14 when the one of 

the front surface A1 and the rear surface A2 of the container A (the rear surface A2 in Fig. 7) 

departs away from the second signal path of the second group of sensors so that the second 10 

signal path is restored, as shown in Fig. 7c.  

In a further optional embodiment, as shown in Fig. 6, a midpoint of a connection line 

between the first image acquiring unit 11 and the second image acquiring unit 12 is also a 

midpoint of a connection line between the third image acquiring unit 13 and the fourth 

image acquiring unit 14. This symmetrical arrangement enables capturing times to be 15 

symmetrical, such that image acquiring units arranged to be symmetrical with respect to 

each other may use the same set of correction parameters, thereby reducing workload in 

correcting the image by the character recognition algorithm. In an example, as shown in Figs. 

7a-c, the first image acquiring unit 11, the second image acquiring unit 12, the third image 

acquiring unit 13 and the fourth image acquiring unit 14 capture/shoot images at the same 20 

capturing distance and angle. As such, the position of the captured character in the image 

and a distortion of the character due to use of lens are identical for the image acquiring units. 

For each distorted character, the image algorithm needs a set of correction parameters to 

correct the image of the character and then recognize the character. The correction 

parameters need to be applied to image acquiring units at different positions one by one. It is 25 

found that if a symmetrical arrangement is used, correction parameters calibrated and 



 

 17

generated through one camera of the first and second image acquiring units may be used for 

the first image acquiring unit 11 and the second image acquiring unit 12, and correction 

parameters calibrated and generated through one camera of the third and fourth image 

acquiring units may be also used for the third image acquiring unit 13 and the fourth image 

acquiring unit 14, thereby reducing workload of calibration. Otherwise, if asymmetrical 5 

arrangement is used, correction needs to be made for all image acquiring unit because the 

capturing angles and distances of respective image acquiring units are not consistent with 

one another. In addition, if the capturing times are not the same or symmetrical with respect 

to each other when the container passes through the passageway in forward and reverse 

directions, it is required to add an automatic focusing operation for the image acquiring unit, 10 

and there may be not enough time to finish the automatic focusing operation when the 

container passes at a high speed, thereby resulting in out of focus of the image. 

Fig. 8 is a schematic top view of an arrangement and structure of a container number 

acquisition system according to a fourth exemplary embodiment of the present disclosure; 

and Figs. 9a-d are process schematic diagrams of acquiring images of the container numbers 15 

on a plurality of surfaces of a container by using the container number acquisition system 

shown in Fig. 8. 

In the example shown in Fig. 8:  

the trigger unit comprises a first group of sensors, a second group of sensors and a third 

group of sensors arranged to space apart from one another in the movement direction of the 20 

container relative to the passageway, the first group of sensors is located between the second 

group of sensors and the third group of sensors in the movement direction, the first group of 

sensors includes a first signal transmitter portion 21a and a first signal receiving portion 21b 

located on either side of the container in a direction perpendicular to the movement direction, 

the second group of sensors includes a second signal transmitter portion 22a and a second 25 

signal receiving portion 22b located on either side of the container in the direction 
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perpendicular to the movement direction, and the third group of sensors includes a third 

signal transmitter portion 23a and a second signal receiving portion 23b located on either 

side of the container in the direction perpendicular to the movement direction;  

the at least two image acquiring units comprises: a first image acquiring unit 11 and a 

second image acquiring unit 12 adapted to respectively acquire images of the container 5 

numbers on the front surface A1 and the rear surface A2 of the container A; and a third 

image acquiring unit 13 adapted to acquire an image of a container number on one side 

surface (the right side surface A3 in Fig. 9) of the container and a fourth image acquiring 

unit 14 adapted to acquire an image of a container number on another side surface (the left 

side surface A4 in Fig. 9) of the container;  10 

the step of “acquiring the images of the container numbers on the at least two surfaces 

of the plurality of surfaces respectively by the at least two image acquiring units at different 

times based on the signal from the trigger unit” comprises: when a second signal path of the 

second group of sensors begins to be blocked by one of the front surface A1 and the rear 

surface A2 (by the front surface A1 in Fig. 9) of the container A, as shown in Fig. 9a, 15 

acquiring the image of the container number on the one of the front surface and the rear 

surface by a corresponding one of the first image acquiring unit 11 and second image 

acquiring unit 11 (by the first image acquiring unit 11 in Fig. 9); acquiring the image of the 

container number on the one side surface by the third image acquiring unit 13 when a first 

signal path of the first group of sensors begins to be blocked by one of the front surface A1 20 

and the rear surface A2 of the container A (the front surface A1 in Fig. 9), as shown in Fig. 

9b; when the other of the front surface A1 and the rear surface A2 of the container A (the 

rear surface A2 in Fig. 9) departs away from the first signal path of the first group of sensors 

so that the first signal path is restored, as shown in Fig. 9c, acquiring the image of the 

container number on the another side surface by the fourth image acquiring unit 14; and 25 

when the other of the front surface A1 and the rear surface A2 of the container A (the rear 
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surface A2 in Fig. 9) departs away from the third signal path of the third group of sensors so 

that the third signal path is restored, as shown in Fig. 9d, acquiring the image of the 

container number on the other of the front surface and the rear surface by the other 

corresponding one of the first image acquiring unit 11 and second image acquiring unit 12 

(by the second image acquiring unit 12 in Fig. 9).  5 

Fig. 10 is a schematic top view of an arrangement and structure of a container number 

acquisition system according to a fifth exemplary embodiment of the present disclosure; and 

Figs. 11a and 11b are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 10. 10 

The trigger unit comprises a second group of sensors and a third group of sensors 

arranged to space apart from each other in the movement direction of the container relative 

to the passageway, the second group of sensors includes a second signal transmitter portion 

22a and a second signal receiving portion 22b located on either side of the container in the 

direction perpendicular to the movement direction, and the third group of sensors includes a 15 

third signal transmitter portion 23a and a second signal receiving portion 23b located on 

either side of the container in the direction perpendicular to the movement direction;  

the at least two image acquiring units comprises the first image acquiring unit 11 and 

the second image acquiring unit 12 adapted to respectively acquire images of the container 

numbers on the front surface A1 and the rear surface A2 of the container A, and the at least 20 

two image acquiring units further comprises the third image acquiring unit 13 adapted to 

acquire an image of a container number on one side surface of the container and the fourth 

image acquiring unit 14 adapted to acquire an image of a container number on another side 

surface of the container;  

the step of “acquiring the images of the container numbers on the at least two surfaces 25 

of the plurality of surfaces respectively by the at least two image acquiring units at different 
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times based on the signal from the trigger unit” comprises:  

as shown in Fig. 11, when a third signal path of the third group of sensors begins to be 

blocked by one of the front surface A1 and the rear surface A2 of the container A (by the 

front surface A1 in Fig. 11), as shown in Fig. 11a, acquiring the image of the container 

number on the one side surface (the right side surface A3 in Fig. 11) by the third image 5 

acquiring unit 13 and acquiring the image of the container number on the one of the front 

surface and the rear surface by a corresponding one of the first image acquiring unit and 

second image acquiring unit; and 

when the other of the front surface and the rear surface (the rear surface A2 in Fig. 11) 

departs away from a second signal path of the second group of sensors so that the second 10 

signal path is restored, as shown in Fig. 11b, acquiring the image of the container number on 

the another side surface (the left side surface A4 in Fig. 10) by the fourth image acquiring 

unit 14 and acquiring the image of the container number on the other of the front surface and 

the rear surface of the container by the other corresponding one of the first image acquiring 

unit and second image acquiring unit.  15 

Fig. 12 is a schematic top view of an arrangement and structure of a container number 

acquisition system according to a sixth exemplary embodiment of the present disclosure; 

and Figs. 13a-c are process schematic diagrams of acquiring images of the container 

numbers on a plurality of surfaces of a container by using the container number acquisition 

system shown in Fig. 12. 20 

The trigger unit comprises a second group of sensors and a third group of sensors 

arranged to space apart from each other in the movement direction of the container relative 

to the passageway, the second group of sensors includes a second signal transmitter portion 

22a and a second signal receiving portion 22b located on either side of the container in the 

direction perpendicular to the movement direction, and the third group of sensors includes a 25 

third signal transmitter portion 23a and a third signal receiving portion 23b located on either 



 

 21

side of the container in the direction perpendicular to the movement direction; the trigger 

unit further comprises a first group of sensors, and the first group of sensors includes a first 

signal transmitter portion 21a and a first signal receiving portion 21b located on either side 

of the container in the direction perpendicular to the movement direction, and is located 

between the second group of sensors and the third group of sensors in the movement 5 

direction;  

the at least two image acquiring units comprises the first image acquiring unit 11 and 

the second image acquiring unit 12 adapted to respectively acquire images of the container 

numbers on the front surface A1 and the rear surface A2 of the container A, and the at least 

two image acquiring units further comprises the third image acquiring unit 13 adapted to 10 

acquire an image of a container number on one side surface of the container and the fourth 

image acquiring unit 14 adapted to acquire an image of a container number on another side 

surface of the container;  

the step of “acquiring the images of the container numbers on the at least two surfaces 

of the plurality of surfaces respectively by the at least two image acquiring units at different 15 

times based on the signal from the trigger unit” comprises:  

when a third signal path of the third group of sensors begins to be blocked by one of 

the front surface A1 and the rear surface A2 of the container A (by the front surface A1 in 

Fig. 13), as shown in Fig. 13a, acquiring the image of the container number on the one side 

surface (the right side surface A3 in Fig. 13) by the third image acquiring unit 13 and 20 

acquiring the image of the container number on the one of the front surface and the rear 

surface by a corresponding one of the first image acquiring unit and second image acquiring 

unit (by the first image acquiring unit 11 in Fig. 13);  

acquiring the image of the container number on the another side surface (the left side 

surface A4 in Fig. 13) by the fourth image acquiring unit 14 when the other of the front 25 

surface and the rear surface of the container (the rear surface A2 in Fig. 13) begins to depart 
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the sensors is blocked, while S=0 indicates that the signal path of the sensors is unblocked or 

restored; it is also assumed that C=1 indicates the image acquiring unit performs one 

capturing operation; then a system status at any time may be represented as .  

It is defined that a direction in which the container passes by the sensors S3, S2, S1 

sequentially is a forward direction, while a direction in which the container passes by the 5 

sensors S1, S2, S3 sequentially is a reverse direction.  

When symmetrical arrangements of sensors and image acquiring devices are applied, 

capturing times of container marks on four surface of a container may also be configured in 

symmetrical way for a bidirectional self-adaptive container number acquisition system, or 

may be in asymmetrical way.  10 

The capturing time may be selected in overall consideration of following factors: a 

capturing angle of the image acquiring unit, a distance between the image acquiring unit and 

the surface of the container, capturing logic, requirements to anti-interference measures, and 

the like. The bidirectional self-adaptive container number acquisition system may also apply 

an asymmetrical arrangement and different capturing times.  15 

No matter what arrangement is used, a set of capturing times may be determined based 

on the used arrangement. A plurality of capturing times may be selected for one arrangement, 

and there is only one optimal set of capturing times. The optimal capturing times are 

characterized in that:  

no matter in which direction the container passes through the passageway, relative 20 

positions between the image acquiring unit and the container are fixed when capturing the 

container number at the same position, such that zooming and adjustment of other 

parameters of the image acquiring unit are not required when the container passes in forward 

and reverse directions; and  

the capturing times are the same or symmetrical with respect to each other, and image 25 
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acquiring units symmetrical with respect to each other may use the same one set of 

correction parameters, reducing workload in correction of images by the character 

recognition algorithm.  

The symmetrical arrangement shown in Fig. 19 is taken as an example. Shown in Fig. 

20 is a capturing time and status transformation relation when the container passes in the 5 

forward direction, and the dashed frames shown in the figures represent four capturing 

statuses.  

In Fig. 20:  

in Status0: a container has not yet entered a passageway, a sensor status is 000, an 

image acquiring unit status is 0000;  10 

in Status1: a front edge of the container blocks L2, the sensor status is 100, the image 

acquiring unit status is 0001, and the image acquiring unit 11 performs one capturing 

operation at a corresponding capturing time a);  

in Status2: the container blocks L1 and L2, the sensor status is 110, and the image 

acquiring unit status is 0000;  15 

in Status3: the container blocks the sensors L3, L2 and L1, the sensor status is 111, the 

image acquiring unit status is 0010, and image acquiring unit 13performs one capturing 

operation at a corresponding capturing time b);  

in Status4: L2 is restored, the sensor status is 011, the image acquiring unit status is 

0100, and image acquiring unit 14 performs one capturing operation at a corresponding 20 

capturing time c);  

in Status5: L1 is restored, the sensor status is 001, and the image acquiring unit status is 

0000; and 

in Status6: L3 is restored, the sensor status is 000, the image acquiring unit status is 

1000, the image acquiring unit 12 performs one capturing operation at a corresponding 25 

capturing time d).  
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After the above statuses, the container passes through the passageway, and the sensors 

and the image acquiring units enter the Status0 again. 

Fig. 21 is another process schematic diagram showing capturing statuses of the 

container number acquisition system shown in Fig. 19, where the upper portion of Fig. 21 

illustrates a relative movement between the container and the container number acquisition 5 

system and capturing times of the container number acquisition system, and the lower 

portion of Fig. 21 illustrates a schematic diagram of a capturing time and status 

transformation relation of the container number acquisition system shown in Fig. 19. 

In Fig. 21:  

in Status0: a container has not yet entered a passageway, a sensor status is 000, and an 10 

image acquiring unit status is 0000;  

in Status1: a front edge of the container blocks L3, the sensor status is 001, the image 

acquiring unit status is 1000, and the image acquiring unit 12 performs one capturing 

operation at a corresponding capturing time d);  

in Status2: the container blocks L1 and L3, the sensor status is 011, and the image 15 

acquiring unit status is 0000;  

in Status3: the container blocks sensors L1, L2 and L3, the sensor status is 111, the 

image acquiring unit status is 0100, and the image acquiring unit 14 performs one capturing 

operation at a corresponding capturing time c);  

in Status4: L3 is restored, the sensor status is 110, the image acquiring unit status is 20 

0010, and the image acquiring unit 13 performs one capturing operation at a corresponding 

capturing time b);  

in Status5: L1 is restored, the sensor status is 100, and the image acquiring unit status is 

0000; and 

in Status6: L2 is restored, the sensor status is 000, the image acquiring unit status is 25 

0001, and the image acquiring unit 11 performs one capturing operation at a corresponding 
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capturing time a).  

After the above statuses, the container passes through the passageway, and the sensors 

and the image acquiring units enter the Status0 again, waiting for entering of a next vehicle. 

Fig. 22 is a schematic top view of an arrangement and structure of a container number 

acquisition system according to an eleventh exemplary embodiment of the present 5 

disclosure. Fig. 23 is a process schematic diagram showing capturing statuses of the 

container number acquisition system shown in Fig. 22, where the upper portion of Fig. 23 

illustrates a relative movement between the container and the container number acquisition 

system and capturing times of the container number acquisition system, and the lower 

portion of Fig. 23 illustrates a schematic diagram of a capturing time and status 10 

transformation relation of the container number acquisition system shown in Fig. 22.  

In Fig. 22, the system comprise three groups of sensors, for example, photosensors, 

respectively having or defining signal paths L1, L2, L3, and three image acquiring units 11, 

12, 14, for example, video cameras; wherein a sensor status is set as S3S2S1, where S3, S2 

and S1 correspond to L2, L1 and L3 respectively, an image acquiring unit operation status is 15 

set as C3C2C1, where C3, C2 and C1 correspond to the image acquiring units 12, 14 and 11 

respectively; it is assumed that S=1 indicates that the signal path of the sensors is blocked, 

while S=0 indicates that the signal path of the sensors is unblocked or restored; it is also 

assumed that C=1 indicates the image acquiring unit performs one capturing operation; then 

a system status at any time may be represented as 

S3S2S1

/C3C2C1

.  20 

It is defined that a direction in which the container passes by the sensors S3, S2, S1 

sequentially is a forward direction, while a direction in which the container passes by the 

sensors S1, S2, S3 sequentially is a reverse direction.  

The arrangement shown in Fig. 22 is taken as an example. Shown in Fig. 23 is a 

capturing time and status transformation relation when the container passes in the forward 25 
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direction, and the dashed frames shown in the figures represent three capturing statuses.  

In Fig. 23:  

in Status0: a container has not yet entered a passageway, the sensor status is 000, and 

the image acquiring unit status is 000;  

in Status1: a front edge of the container blocks L2, the sensor status is 100, and the 5 

image acquiring unit status is 000;  

in Status2: the container blocks L1and L2, the sensor status is 110, and the image 

acquiring unit status is 000;  

in Status3: the container blocks sensor L3, L2, L1, the sensor status is 111, the image 

acquiring unit status is 001, the image acquiring unit 11 performs one capturing operation at 10 

a corresponding capturing time a);  

in Status4: L2 is restored, the sensor status is 011, the image acquiring unit status is 010, 

and the image acquiring unit 14 performs one capturing operation at a corresponding 

capturing time b);  

in Status5: L1 is restored, the sensor status is 001, the image acquiring unit status is 15 

100, the image acquiring unit 12 performs one capturing operation at a corresponding 

capturing time c); and 

in Status6: L3 is restored, the sensor status is 000, and the image acquiring unit status is 

000.  

After the above statuses, the container passes through the passageway, and the sensors 20 

and the image acquiring units enter the Status0 again, waiting for entering of a next vehicle. 

Fig. 24 is another process schematic diagram showing capturing statuses of the 

container number acquisition system shown in Fig. 22, where the upper portion of Fig. 24 

illustrates a relative movement between the container and the container number acquisition 

system, and capturing times of the container number acquisition system, and the lower 25 

portion of Fig. 24 illustrates a schematic diagram of a capturing time and status 
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transformation relation of the container number acquisition system shown in Fig. 22, where 

dashed frames represents three capturing status.  

In Fig. 24:  

in Status0: a container has not yet entered a vehicle-mounted detection passageway, the 

sensor status is 000, and the image acquiring unit status is 000;  5 

in Status1: a front edge of the container blocks L3, the sensor status is 001, and the 

image acquiring unit status is 000;  

in Status2: the container blocks L1 and L3, the sensor status is 011, the image acquiring 

unit status is 100, and the image acquiring unit 12 performs one capturing operation at a 

corresponding capturing time c);  10 

in Status3: the container blocks sensor L1, L2 and L3, the sensor status is 111, the 

image acquiring unit status is 010, and the image acquiring unit 14performs one capturing 

operation at a corresponding capturing time b);  

in Status4: L3 is restored, the sensor status is 110, the image acquiring unit status is 001, 

and the image acquiring unit 11 performs one capturing operation at a corresponding 15 

capturing time a);  

in Status5: L1 is restored, the sensor status is 100, and the image acquiring unit status is 

000; and 

in Status6: L2 is restored, the sensor status is 000, and the image acquiring unit status is 

000.  20 

After the above statuses, the sensors and the image acquiring units enter the Status0 

again, waiting for entering of a next vehicle. 

Whether the container passes in the forward direction or in the reverse direction, a 

direction in which a next vehicle enters the passageway will not be limited.  

With the symmetrical arrangement, whether the container passes in the forward 25 

direction or in the reverse direction, a capturing angle and a capturing distance of the image 
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acquiring unit 11 are substantially the same as those of the image acquiring unit 12, and a 

capturing angle and a capturing distance of the image acquiring unit 13 are substantially the 

same as those of the image acquiring unit 14, such that images captured by the image 

acquiring units may be corrected by using the character recognition algorithm with the same 

set of correction parameters.  5 

The method of identifying a container number has been described above, and 

correspondingly, embodiments of the present disclosure provide a system of identifying a 

container number, comprising:  

an image acquiring device arranged along a passageway through which a container will 

pass, the image acquiring device comprising a trigger unit and a plurality of image acquiring 10 

units, at least two image acquiring units of the plurality of image acquiring units being 

adapted to respectively acquire images of the container numbers on at least two surfaces of a 

plurality of surfaces of the container passing through the passageway based on a signal from 

the trigger unit; and 

number identification device configured to identify the container number at least based 15 

on the images or data about the container number from the at least two image acquiring 

units.  

As such, the images of the container numbers on the at least two surfaces of the 

container are acquired by the image acquiring units based on the trigger signal from the 

trigger unit, and container number characters are extracted from one or more of the acquired 20 

imaged by using a character recognition algorithm. The images of the container number of 

the same container captured by the image acquiring device are obtained at different 

positions and capturing angles with respect to the container, recognition results are obtained 

respectively from the images through the character recognition algorithm, and then a vote is 

taken on the results so as to obtain the result having the greatest correctness. As is known, 25 

there is the same container number on all surfaces of the container, that is, even if the 
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container number on one surface cannot be completely identified due to being soiled, broken, 

blocked or incomplete, identification may also be made based on a complete container 

number on another surface, or by combining container numbers on at least two surfaces (for 

example, different portions of the numbers on two surfaces are soiled or broken, that is, a 

portion of the number on one surface is soiled or broken, while a corresponding portion of 5 

the number on the other surface is complete, so a complete number may be obtained by 

replacing the soiled or broken portion of the number on the one surface with the 

corresponding complete portion of the number on the other surface), thereby the container 

number of the container can be accurately obtained in case the container goes through the 

passageway in a single pass, that is, obtaining images of numbers of the same container at 10 

various positions will facilitate improvement in accuracy of the recognition result. 

Optionally, in the above system, a distance between projections of the at least two 

image acquiring units in the movement direction of the container relative to the passageway 

is less than the length of the container. Since the distance between the image acquiring units 

in the movement direction is less than the length of the container, the length of the 15 

passageway may be set to be less than the length of the container, thereby saving an 

arrangement space.  

Further, the at least two image acquiring units are positioned such that a relative 

position of each of the at least two image acquiring units with respect to a corresponding one 

of the surfaces of the container is fixed in two opposite movement directions of the 20 

container relative to the passageway when acquiring the image of the container number on 

the corresponding surface. In other words, no matter in which direction the container passes 

through the passageway, relative positions between a video camera and the container are 

fixed when capturing the container number at the same position, and zooming and 

adjustment of other parameters of the video camera are not required when the container 25 

passes in forward and reverse directions. As such, the present disclosure provides a 
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bidirectional self-adaptive container number acquisition system. That is, no matter in which 

direction the container passes through the passageway in a relative way, a photo of a portion 

of the container spray coated with number marking can be acquired accurately, thereby 

enabling acquiring the container number. Based on the container number, the method of the 

present disclosure can determine types and numbers of the containers passing through the 5 

passageway, and obtain dimension codes and container type codes of the containers. With 

the bidirectional self-adaptive container number acquisition system, the movement direction 

of the container relative to the passageway is not limited. Particularly, when attached to an 

X-ray container inspection system, the bidirectional self-adaptive container number 

acquisition system is mounted onto a fixed passageway or is provided on a carrying vehicle; 10 

when a bidirectional inspection is performed by the X-ray container inspection system so as 

to increase throughput rate of containers, the container number acquisition system can 

container numbers synchronously.  

Optionally, as shown in Fig. 2, the trigger unit comprises a first group of sensors 

including a first signal transmitter portion 21a and a first signal receiving portion 21b 15 

located on either side of the container in a direction perpendicular to the movement direction; 

the at least two image acquiring units comprise a first image acquiring unit 11 and a second 

image acquiring unit 12 adapted to respectively acquire images of the container numbers on 

a front surface and a rear surface of the container, the first image acquiring unit and the 

second image acquiring unit being respectively located on either side of a first signal path of 20 

the first group of sensors. Further, a midpoint of a connection line between the first image 

acquiring unit 11 and the second image acquiring unit 12 is also a midpoint of the first signal 

path.  

Optionally, as shown in Fig. 4, the trigger unit comprises a second group of sensors and 

a third group of sensors arranged to space apart from each other in the movement direction 25 

of the container relative to the passageway, the second group of sensors including a second 
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signal transmitter portion 22a and a second signal receiving portion 22b located on either 

side of the container in the direction perpendicular to the movement direction, the third 

group of sensors including a third signal transmitter portion 23a and a second signal 

receiving portion 23b located on either side of the container in the direction perpendicular to 

the movement direction; the at least two image acquiring units comprise a first image 5 

acquiring unit 11 and a second image acquiring unit 12 adapted to respectively acquire 

images of the container numbers on the front surface and the rear surface of the container, 

the first image acquiring unit 11 and the second image acquiring unit 12 being respectively 

located on either side of a first signal path of the first group of sensors. Further, As shown in 

Figs. 6-7d, the at least two image acquiring units further comprises the third image acquiring 10 

unit 13 adapted to acquire an image of a container number on one side surface of the 

container. Still further, the at least two image acquiring units further comprises the fourth 

image acquiring unit 14 adapted to acquire an image of a container number on another side 

surface of the container. In an optional example, a midpoint of a connection line between the 

first image acquiring unit 11 and the second image acquiring unit 12 is also a midpoint of a 15 

connection line between the third image acquiring unit and 13 the fourth image acquiring 

unit 14.  

As shown in Figs. 8-9d, 12-15c, the trigger unit further comprises a first group of 

sensors including a first signal transmitter portion 21a and a first signal receiving portion 

21b located on either side of the container in a direction perpendicular to the movement 20 

direction, the first group of sensors being located between the second group of sensors and 

the third group of sensors in the movement direction of the container; the at least two image 

acquiring units may further comprise the third image acquiring unit 13 adapted to acquire an 

image of a container number on one side surface of the container, and/or the fourth image 

acquiring unit 14 adapted to acquire an image of a container number on another side surface 25 

of the container. Further, as shown in Figs. 8-9d, the first group of sensors is located at an 
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intermediate position between the second group of sensors and the third group of sensors in 

the movement direction; and a midpoint of a connection line between the first image 

acquiring unit and the second image acquiring unit is also a midpoint of a connection line 

between the third image acquiring unit and the fourth image acquiring unit and a midpoint 

of the first signal path.  5 

In the container number acquisition system of the present disclosure, the symmetrical 

arrangement of the first image acquiring unit and the second image acquiring unit and/or the 

symmetrical arrangement of the third image acquiring unit and the fourth image acquiring 

unit enables capturing times to be the same or symmetrical with respect to each other, such 

that image acquiring units arranged to be symmetrical with respect to each other may use the 10 

same set of correction parameters, thereby reducing workload in correcting the image by the 

character recognition algorithm. In an example, for example, as shown in Figs. 5a and 5b, 

the first image acquiring unit 11 and the second image acquiring unit 12 capture images at 

the same capturing distance and angle. As such, the position of the captured character in the 

image and a distortion of the character due to use of lens are identical for the two image 15 

acquiring units. For each distorted character, the image algorithm needs a set of correction 

parameters to correct the image of the character and then recognize the character. The 

correction parameters need to be used for image acquiring units at different positions one by 

one. It is found that if a symmetrical arrangement is used, correction parameters calibrated 

and generated through one camera may be used for the first image acquiring unit 11 and the 20 

second image acquiring unit 12, thereby reducing workload of calibration. Otherwise, if no 

symmetrical arrangement is used, correction needs to be made for all image acquiring unit 

because the capturing angles and distances of respective image acquiring units are not 

consistent with each other. In addition, if the capturing times are not the same or 

symmetrical with respect to each other when the container passes through the passageway in 25 

forward and reverse directions, it is required to add an automatic focusing operation for the 
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What is claimed is: 

 

1. A method of identifying a container number, comprising steps of:  

arranging an image acquiring device along one passageway through which a container 

passes, the image acquiring device comprising a trigger unit and a plurality of image acquiring 5 

units, at least two image acquiring units of the plurality of image acquiring units being adapted 

to respectively acquire images of container numbers on at least two surfaces of a plurality of 

surfaces of the container passing through the passageway;  

establishing, by the trigger unit, at least two signal paths, which are arranged to space 

apart from each other in a movement direction of the container relative to the passageway, in 10 

a direction perpendicular to the movement direction; 

acquiring the images of the container numbers on the at least two surfaces respectively 

by the at least two image acquiring units based on a signal generated by the trigger unit 

according to the signal paths being blocked or restored; and  

identifying the container number at least based on the images or data from the at least 15 

two image acquiring units about the container number, 

wherein the step of acquiring the images of the container numbers on the at least two 

surfaces respectively by the at least two image acquiring units based on a signal generated by 

the trigger unit according to the signal paths being blocked or restored comprises: 

acquiring the image of the container number on one of the at least two surfaces of 20 

the container by one of the at least two image acquiring units, when one of the at least 

two signal paths begins to be blocked by the container moving in the passageway in the 

movement direction; and 

acquiring the image of the container number on another of the at least two surfaces 

of the container by another of the at least two image acquiring units, when another of the 25 

at least two signal paths is restored due to the container exiting the passageway in the 
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movement direction.  

2. The method according to claim 1, comprising:  

acquiring the images of the container numbers on the at least two surfaces of the plurality 

of surfaces respectively by the at least two image acquiring units of the plurality of image 

acquiring units at different times based on the signal from the trigger unit ,  5 

wherein a distance between projections of the at least two image acquiring units in a 

movement direction of the container relative to the passageway is less than the length of the 

container.  

3. The method according to claim 2, wherein:  

the trigger unit comprises a first group of sensors including a first signal receiving portion 10 

configured to sense a position of the container relative to the passageway;  

the at least two image acquiring units comprise a first image acquiring unit and a second 

image acquiring unit adapted to respectively acquire images of the container numbers on a 

front surface and a rear surface of the container;  

the step of “acquiring the images of the container numbers on the at least two surfaces 15 

of the plurality of surfaces respectively by the at least two image acquiring units of the 

plurality of image acquiring units at different times based on the signal from the trigger unit” 

comprises:  

acquiring the image of the container number on one of the front surface and the rear 

surface of the container by a corresponding one of the first image acquiring unit and second 20 

image acquiring unit, when a first signal path of the first group of sensors begins to be blocked 

by the one of the front surface and the rear surface; and  

acquiring the image of the container number on the other of the front surface and the rear 

surface of the container by the other one of the first image acquiring unit and second image 

acquiring unit, when the other of the front surface and the rear surface of the container departs 25 
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away from the first signal path of the first group of sensors so that the first signal path is 

restored.  

4. The method according to claim 2, wherein:  

the trigger unit comprises a second group of sensors and a third group of sensors arranged 

to space apart from each other in the movement direction, the second group of sensors 5 

including a second signal receiving portion configured to sense a position of the container 

relative to the passageway, the third group of sensors including a third signal receiving portion 

configured to sense the position of the container relative to the passageway; 

the at least two image acquiring units comprise a first image acquiring unit and a second 

image acquiring unit adapted to respectively acquire images of the container numbers on a 10 

front surface and a rear surface of the container;  

the step of “acquiring the images of the container numbers on the at least two surfaces 

of the plurality of surfaces respectively by the at least two image acquiring units of the 

plurality of image acquiring units at different times based on the signal from the trigger unit” 

comprises:  15 

acquiring the image of the container number on one of the front surface and the rear 

surface of the container by a corresponding one of the first image acquiring unit and second 

image acquiring unit, when a second signal path of the second group of sensors begins to be 

blocked by the one of the front surface and the rear surface; and  

acquiring the image of the container number on the other of the front surface and the rear 20 

surface of the container by the other one of the first image acquiring unit and second image 

acquiring unit, when the other of the front surface and the rear surface departs away from a 

third signal path of the third group of sensors so that the third signal path is restored.  

5. The method according to claim 4, wherein:  

the at least two image acquiring units further comprises a third image acquiring unit 25 
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adapted to acquire an image of a container number on one side surface of the container;  

the step of “acquiring the images of the container numbers on the at least two surfaces 

of the plurality of surfaces respectively by the at least two image acquiring units of the 

plurality of image acquiring units at different times based on the signal from the trigger unit” 

further comprises:  5 

acquiring the image of the container number on the one side surface by the third image 

acquiring unit when the third signal path of the third group of sensors begins to be blocked by 

the one of the front surface and the rear surface of the container.  

6. The method according to claim 5, wherein:  

the at least two image acquiring units further comprises a fourth image acquiring unit 10 

adapted to acquire an image of a container number on another side surface of the container;  

the step of “acquiring the images of the container numbers on the at least two surfaces 

of the plurality of surfaces respectively by the at least two image acquiring units of the 

plurality of image acquiring units at different times based on the signal from the trigger unit” 

further comprises:  15 

acquiring the image of the container number on the another side surface by the fourth 

image acquiring unit when the one of the front surface and the rear surface of the container 

departs away from the second signal path of the second group of sensors so that the second 

signal path is restored. 

7. The method according to claim 4, wherein:  20 

the trigger unit further comprises a first group of sensors including a first signal receiving 

portion configured to sense the position of the container relative to the passageway, the first 

group of sensors being located between the second group of sensors and the third group of 

sensors in the movement direction;  

the at least two image acquiring units further comprises a third image acquiring unit 25 
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adapted to acquire an image of a container number on one side surface of the container and a 

fourth image acquiring unit adapted to acquire an image of a container number on another 

side surface of the container;  

the step of “acquiring the images of the container numbers on the at least two surfaces 

of the plurality of surfaces respectively by the at least two image acquiring units of the 5 

plurality of image acquiring units at different times based on the signal from the trigger unit” 

further comprises: 

acquiring the image of the container number on the one side surface by the third image 

acquiring unit when a first signal path of the first group of sensors begins to be blocked by 

one of the front surface and the rear surface of the container; and  10 

acquiring the image of the container number on the another side surface by the fourth 

image acquiring unit when the other of the front surface and the rear surface of the container 

departs away from the first signal path so that the first signal path of the first group of sensors 

is restored.  

8. The method according to claim 2, wherein:  15 

the trigger unit comprises a second group of sensors and a third group of sensors arranged 

to space apart from each other in the movement direction, the second group of sensors 

including a second signal receiving portion configured to sense a position of the container 

relative to the passageway, the third group of sensors including a third signal receiving portion 

configured to sense the position of the container relative to the passageway; 20 

the at least two image acquiring units comprise a first image acquiring unit and a second 

image acquiring unit adapted to respectively acquire images of the container numbers on a 

front surface and a rear surface of the container;  

the at least two image acquiring units further comprises a third image acquiring unit 

adapted to acquire an image of a container number on one side surface of the container and a 25 
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fourth image acquiring unit adapted to acquire an image of a container number on another 

side surface of the container;  

the step of “acquiring the images of the container numbers on the at least two surfaces 

of the plurality of surfaces respectively by the at least two image acquiring units of the 

plurality of image acquiring units at different times based on the signal from the trigger unit” 5 

comprises:  

acquiring the image of the container number on the one side surface by the third image 

acquiring unit and acquiring the image of the container number on one of the front surface 

and the rear surface of the container by a corresponding one of the first image acquiring unit 

and second image acquiring unit, when a third signal path of the third group of sensors begins 10 

to be blocked by the one of the front surface and the rear surface; and 

acquiring the image of the container number on the another side surface by the fourth 

image acquiring unit and acquiring the image of the container number on the other of the front 

surface and the rear surface of the container by the other one of the first image acquiring unit 

and second image acquiring unit, when the other of the front surface and the rear surface 15 

departs away from a second signal path of the second group of sensors so that the second 

signal path is restored.  

9. The method according to claim 2, wherein:  

the trigger unit comprises a second group of sensors and a third group of sensors arranged 

to space apart from each other in the movement direction, the second group of sensors 20 

including a second signal receiving portion configured to sense a position of the container 

relative to the passageway, the third group of sensors including a third signal receiving portion 

configured to sense the position of the container relative to the passageway; 

the at least two image acquiring units comprise a first image acquiring unit and a second 

image acquiring unit adapted to respectively acquire images of the container numbers on a 25 
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front surface and a rear surface of the container;  

the trigger unit further comprises a first group of sensors including a first signal receiving 

portion configured to sense the position of the container relative to the passageway, the first 

group of sensors being located between the second group of sensors and the third group of 

sensors in the movement direction; 5 

the at least two image acquiring units further comprises a third image acquiring unit 

adapted to acquire an image of a container number on one side surface of the container and a 

fourth image acquiring unit adapted to acquire an image of a container number on another 

side surface of the container;  

the step of “acquiring the images of the container numbers on the at least two surfaces 10 

of the plurality of surfaces respectively by the at least two image acquiring units of the 

plurality of image acquiring units at different times based on the signal from the trigger unit” 

comprises:  

acquiring the image of the container number on the one side surface by the third image 

acquiring unit and acquiring the image of the container number on one of the front surface 15 

and the rear surface of the container by a corresponding one of the first image acquiring unit 

and second image acquiring unit, when a third signal path of the third group of sensors begins 

to be blocked by the one of the front surface and the rear surface;  

acquiring the image of the container number on the another side surface by the fourth 

image acquiring unit, when the other of the front surface and the rear surface of the container 20 

departs away from a second signal path of the second group of sensors so that the second 

signal path is restored; and 

acquiring the image of the container number on the other of the front surface and the rear 

surface of the container by the other corresponding one of the first image acquiring unit and 

second image acquiring unit, when the other of the front surface and the rear surface departs 25 
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away from a first signal path of the first group of sensors so that the first signal path is restored.  

10. The method according to any one of claims 1 to 9, wherein the step of arranging an 

image acquiring device comprises providing a carrying vehicle, which defines the passageway 

and on which the image acquiring device is arranged; and/or the trigger unit is configured to 

generate the signal based on a relative movement between the container and the passageway. 5 

11. A system of identifying a container number, comprising:  

an image acquiring device adapted to be arranged along one passageway through which 

a container passes, the image acquiring device comprising a trigger unit and a plurality of 

image acquiring units, the trigger unit being configured to establish at least two signal paths, 

which are to be spaced apart from each other in a movement direction of the container relative 10 

to the passageway, in a direction perpendicular to the movement direction, at least two image 

acquiring units of the plurality of image acquiring units being adapted to respectively acquire 

images of container numbers on at least two surfaces of a plurality of surfaces of the container 

passing through the passageway based on a signal to be generated by the trigger unit in 

response to the signal paths being blocked or restored; and 15 

a number identification device configured to identify the container number at least based 

on the images or data from the at least two image acquiring units about the container number, 

wherein 

the at least two image acquiring units are adapted to be arranged such that a distance 

between projections of the at least two image acquiring units in a movement direction of the 20 

container relative to the passageway is less than the length of the container, and 

the at least two image acquiring units are configured such that: 

the image of the container number on one of the at least two surfaces of the container 

is to be acquired by one of the at least two image acquiring units, in response to one of 

the at least two signal paths beginning to be blocked by the container moving in the 25 
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passageway in the movement direction; and 

the image of the container number on another of the at least two surfaces of the 

container is to be acquired by another of the at least two image acquiring units, in response 

to another of the at least two signal paths being restored due to the container exiting the 

passageway in the movement direction.  5 

  

12. The system according to claim 11, wherein:  

the trigger unit comprises a first group of sensors including a first signal receiving portion 

configured to sense a position of the container relative to the passageway;  

the at least two image acquiring units comprise a first image acquiring unit and a second 10 

image acquiring unit adapted to respectively acquire images of the container numbers on a 

front surface and a rear surface of the container, the first image acquiring unit and the second 

image acquiring unit being located on either side of a first signal path of the first group of 

sensors respectively.  

13. The system according to claim 12, wherein:  15 

a midpoint of a connection line between the first image acquiring unit and the second 

image acquiring unit is a midpoint of the first signal path.  

14. The system according to claim 11, wherein:  

the trigger unit comprises a second group of sensors and a third group of sensors adapted 

to be arranged to space apart from each other in the movement direction, the second group of 20 

sensors including a second signal receiving portion configured to sense a position of the 

container relative to the passageway, the third group of sensors including a third signal 

receiving portion configured to sense the position of the container relative to the passageway; 

the at least two image acquiring units comprise a first image acquiring unit and a second 

image acquiring unit adapted to respectively acquire images of the container numbers on a 25 
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front surface and a rear surface of the container, the first image acquiring unit and the second 

image acquiring unit being located on either side of a first signal path of the first group of 

sensors respectively.  

15. The system according to claim 14, wherein:  

the at least two image acquiring units further comprises a third image acquiring unit 5 

adapted to acquire an image of a container number on one side surface of the container.  

16. The system according to claim 15, wherein:  

the at least two image acquiring units further comprises a fourth image acquiring unit 

adapted to acquire an image of a container number on another side surface of the container.  

17. The system according to claim 16, wherein:  10 

a midpoint of a connection line between the first image acquiring unit and the second 

image acquiring unit is also a midpoint of a connection line between the third image acquiring 

unit and the fourth image acquiring unit.  

18. The system according to claim 14, wherein:  

the trigger unit further comprises a first group of sensors including a first signal receiving 15 

portion configured to sense the position of the container relative to the passageway, the first 

group of sensors adapted to be located between the second group of sensors and the third 

group of sensors in the movement direction of the container;  

the at least two image acquiring units further comprises a third image acquiring unit 

adapted to acquire an image of a container number on one side surface of the container and a 20 

fourth image acquiring unit adapted to acquire an image of a container number on another 

side surface of the container.  

19. The system according to claim 18, wherein:  

the first group of sensors is adapted to be located at an intermediate position between the 

second group of sensors and the third group of sensors in the movement direction; and 25 
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a midpoint of a connection line between the first image acquiring unit and the second 

image acquiring unit is also a midpoint of the first signal path and a midpoint of a connection 

line between the third image acquiring unit and the fourth image acquiring unit.  

20. The system according to any one of claims 11-19, wherein the system further 

comprises a carrying vehicle to define the passageway and on which the image acquiring 5 

device is to be arranged; and/or.  

the trigger unit is configured to generate a signal based on a relative movement between 

the container and the passageway. 


