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TOPOLOGY PROCESSING METHOD, APPARATUS, AND 

SYSTEM 

TECHNICAL FIELD 

[0001] Embodiments of this application relate to the communications field, and in 

particular, to a topology processing method, apparatus, and system. 5 

BACKGROUND 

[0002] With development of optical communications technologies, a passive 

optical network (passive optical network, PON) technology is widely applied to an 

access network. An optical distribution network (optical division network, ODN) 

device is a fiber to the home (fiber to the home, FTTH) optical cable network device 10 

based on a PON device. The ODN device mainly provides an optical transmission 

channel between an optical line terminal (optical line terminal, OLT) and an optical 

network terminal (optical network terminal, ONT). 

[0003] FTTH is a way of development of an access network. FTTH can provide a 

larger bandwidth, lower requirements on an environment condition, power supply, and 15 

the like, and also simplify maintenance requirements. In FTTH, a PON technology is 

mainly used, an ODN device may split data of one OLT to dozens of or tens of or 

hundreds of ONTs by using an ODN device. A user end needs to perform distribution 

scheduling and maintenance management on massive optical fiber lines. Managing 

and maintaining an ODN device is of great importance for all carriers. In a current 20 

optical communications network, a large amount of optical fiber network data is 

inaccurate. For example, some optical fiber resources are displayed as idle and 

available resources on a management system while these resources are actually 

occupied; or some resources are displayed as occupied resources on the management 
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system while the resources are actually idle; or data of some optical resources is 

incorrect or even there is no data about the resources. For example, a port of a specific 

OLT to which ODN device is connected cannot be determined, or whether there is still 

a service at a port of an OLT cannot be determined. These problems cause a waste of a 

large quantity of resources, and also make management of an ODN device difficult. 5 

[0004] In a current optical communications network, a port is identified and a 

route is managed mainly by attaching a paper label to a connector of each optical fiber.  

All devices on a network are recorded by using paper labels. For example, the paper 

labels are used to record related attributes such as names, identifiers, and functions of 

various devices. Then, the paper labels are fastened to the ODN devices, to be used as 10 

identifiers for identity identification of the ODN devices, so that a maintenance 

engineer can accurately identify identities of different ODN devices in subsequent 

maintenance and repair work, thereby pertinently implementing maintenance and 

repair work. 

[0005] The inventor of this application finds that the prior art has at least the 15 

following disadvantages: Manual recording by using paper labels brings an enormous 

amount of workload of manual operations, and causes high labor costs. In addition, it 

is very difficult to quickly distinguish between different optical fibers and ports of 

ODN devices through manual recording, causing a relatively high error rate, data 

update delay, and low operation and maintenance efficiency. Moreover, a paper label 20 

is prone to damage, and becomes blurred over time, making management and 

maintenance of the ODN devices difficult. 

[0006] It can be learned from the foregoing analysis that, management of an ODN 

device is inefficient and costly in the prior art. 

SUMMARY 25 

[0007] Embodiments of this application provide a topology processing method, 

apparatus, and system, to improve management efficiency of an ODN device and 

reduce management costs. 
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[0008] To resolve the foregoing technical problem, the embodiments of this 

application provide the following technical solutions. 

[0009] According to a first aspect, an embodiment of this application provides a 

topology processing method, including: obtaining, by a topology processing apparatus, 

a first onsite image collected from an optical distribution network ODN, where the 5 

first onsite image includes at least an imaging of a first port of a first ODN device, the 

first port is connected to a first cable, a first identification area used to identify the 

first cable is disposed on the first cable, and the first onsite image further includes at 

least an imaging of the first identification area on the first cable; and 

identifying the first cable based on the first identification area on the first 10 

onsite image, and identifying, based on the first onsite image, the first port connected 

to the first cable; and generating, by the topology processing apparatus, a first 

correspondence between the first ODN device, the first port, and the first cable. 

[0010] In this embodiment of this application, the topology processing apparatus 

first obtains the first onsite image collected from the ODN, where the first onsite 15 

image includes at least the imaging of the first port of the first ODN device, the first 

port is connected to a first cable, a first identification area used to identify the first 

cable is disposed on the first cable, and the first onsite image further includes at least 

the imaging of the first identification area of the first cable; the topology processing 

apparatus identifies the first cable based on the first identification area on the first 20 

onsite image, and identifies, based on the first onsite image, the first port connected to 

the first cable; and finally, the topology processing apparatus generates the first 

correspondence between the first ODN device, the first port, and the first cable. In this 

embodiment of this application, the first cable may be identified from the first onsite 

image by analyzing the first onsite image obtained through ODN onsite collection, 25 

and that the first cable is connected to the first port of the first ODN device may also 

be identified. The correspondence between the first ODN device, the first port, and 

the first cable may be further generated based on the foregoing image identification 

result. Therefore, in comparison with the prior art, in this embodiment o f this 

application, automatic sorting and reviewing of resources on an ODN is implemented 30 
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without recording by using paper labels, so that resources in the optical distribution 

network are sorted simply, fast, automatically, and reliably, thereby reducing human 

resources, improving management efficiency of the ODN device, and reducing 

management costs. 

[0011] In a possible implementation of the first aspect, a device identification area 5 

is disposed on the first ODN device, the device identification area is used to identify 

the first ODN device, and the first onsite image further includes an imaging of the 

device identification area; and the method further includes: identifying, by the 

topology processing apparatus, the first ODN device based on the device 

identification area on the first onsite image. The first onsite image obtained by the 10 

topology processing apparatus includes the device identification area. For example, 

the first onsite image further includes the imaging of the device identification area, 

and the first ODN device may be determined by identifying the imaging of the device 

identification area. It is not limited that in some other embodiments of this application, 

in addition to identifying the first ODN device by using the device identification area, 15 

the topology processing apparatus may further obtain an identifier that is of the first 

ODN device and that is entered by the user, and may identify the first ODN device by 

using the identifier. 

[0012] In a possible implementation of the first aspect, the device identification 

area is used to indicate at least one of the following information: the identifier of the 20 

first ODN device, a port arrangement manner of the first ODN device, a type of the 

first ODN device, a serial number of the first ODN device, or a production date of the 

first ODN device. The identifier of the first ODN device may be an identifier different 

from that of another ODN device. For example, the identifier may be an identification 

code. The port arrangement manner of the first ODN device is a manner of port 25 

arrangement on an end face of the first ODN device. For example, the port 

arrangement manner of the ODN device means that each port of the ODN device can 

be identified through photographing by an onsite terminal at an angle, without being 

completely blocked. The port arrangement manner includes but is not limited to a 

single-row port design, a dual-row port design, and a W-shaped port design. The type 30 
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of the first ODN device refers to information used to distinguish between different 

types of ODN device. For example, different types of information may be set for 

different types of ODN devices. The serial number of the first ODN device may be 

used to distinguish between the first ODN device and another ODN device. The 

production date of the first ODN device refers to a string of numbers formed by date 5 

values, and the production date of the first ODN device may also be used to 

distinguish between the first ODN device and another ODN device. It should be noted 

that, a specific implementation form of the device identification area in this 

embodiment of this application may not be limited to one or more of the foregoing 

examples. 10 

[0013] In a possible implementation of the first aspect, the method further 

includes: obtaining, by the topology processing apparatus, a second onsite image, 

where the second onsite image includes at least an imaging of a second port of a first 

optical network terminal ONT, and the second port is connected to the first cable; 

identifying, by the topology processing apparatus based on the second onsite image, 15 

the second port connected to the first cable; and generating, by the topology 

processing apparatus, a second correspondence between the first ONT, the second port, 

and the first cable. In this embodiment of this application, the topology processing 

apparatus obtains the second onsite image. For example, the topology processing 

apparatus is an onsite terminal, and the onsite terminal may further collect the second 20 

onsite image of the first ONT. For another example, the topology processing 

apparatus is a network management server, the onsite terminal may further collect the 

second onsite image of the first ONT, then the onsite terminal sends the second onsite 

image to the network management server, and the network management server may 

obtain the second onsite image from the onsite terminal. The first ONT has at least 25 

one port. For example, the first ONT may include a second port. When collecting an 

onsite image of the first ONT, the onsite terminal may obtain an imaging of the 

second port of the first ONT. The second port of the first ONT is connected to a cable. 

For example, the second port may be connected to the first cable, and in this case, the 

first ODN device is connected to the first ONT through the first cable. 30 
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[0014] In a possible implementation of the first aspect, the method further 

includes: generating, by the topology processing apparatus, a first physical topology 

based on the first correspondence and the second correspondence. The topology 

processing apparatus determines, based on the first correspondence, that the first ODN 

device, the first port, and the first cable are corresponding to each other, and 5 

determines, based on the second correspondence, that the first ONT, the second port, 

and the first cable are corresponding to each other. Therefore, the topology processing 

apparatus may determine a physical connection relationship between the first ODN 

device, the first ONT, and the first cable based on the first correspondence and the 

second correspondence. Therefore, the topology processing apparatus may generate 10 

the first physical topology, and the first physical topology includes specific devices 

and a physical connection relationship between devices. 

[0015] In a possible implementation of the first aspect, the topology processing 

apparatus is an onsite terminal, and the method further includes: sending, by the 

topology processing apparatus, the first physical topology to a network management 15 

server. The network management server may receive the first physical topology from 

the onsite terminal, and determine the physical connection relationship between the 

first ODN device, the first ONT, and the first cable by using the first physical 

topology. 

[0016] In a possible implementation of the first aspect, the topology processing 20 

apparatus is a network management server, and the obtaining, by a topology 

processing apparatus, a first onsite image collected from an optical distribution 

network ODN includes: receiving, by the topology processing apparatus, the first 

onsite image sent by an onsite terminal, where the first onsite image is obtained by the 

onsite terminal by collecting an onsite image of the ODN. After the onsite terminal 25 

obtains the first onsite image by collecting the onsite image of the ODN, the onsite 

terminal may send the first onsite image to the network management server, so that 

the network management server may receive the first onsite image from the onsite 

terminal. 

[0017] In a possible implementation of the first aspect, the topology processing 30 
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apparatus is an onsite terminal, and the method further includes: sending, by the 

topology processing apparatus, the first correspondence to a network management 

server. The onsite terminal may communicate with the network management server. 

After the onsite terminal generates the first correspondence, the onsite terminal sends 

the first correspondence to the network management server, so that the network 5 

management server may receive the first correspondence, and may determine, based 

on the first correspondence, that the first ODN device, the first port, and the first cable 

are corresponding to each other. 

[0018] In a possible implementation of the first aspect, the method further 

includes: obtaining, by the topology processing apparatus, a third onsite image 10 

collected from the ODN, where the third onsite image includes at least an imaging of 

a third port of a second ODN device, and the third port is connected to the first cable; 

identifying, by the topology processing apparatus based on the third onsite image, the 

third port connected to the first cable; and generating, by the topology processing 

apparatus, a third correspondence between the second ODN device, the third port, and 15 

the first cable. If the first ODN device and the second ODN device are cascaded ODN 

devices, the onsite terminal may obtain the third onsite image by collecting an onsite 

image of the second ODN device. After the topology processing apparatus identifies 

the first cable and identifies that the first cable is connected to the third port of the 

second ODN device, the topology processing apparatus may generate the third 20 

correspondence between the second ODN device, the third port, and the first cable. 

For example, the third correspondence may include that the second ODN device is 

connected to the first cable through the third port. 

[0019] In a possible implementation of the first aspect, the first onsite image 

further includes imagings of a plurality of ports of the first ODN device, and the 25 

identifying, based on the first onsite image, the first port connected to the first cable 

includes: identifying, by the topology processing apparatus, the first port based on a 

port arrangement manner observed by the plurality of ports and a relative position 

relationship between the first cable and a port. Each port number may be identified 

based on a sequence of ports of the first ODN device, and a specific cable connected 30 
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to each port may be identified based on the first cable connected to each port. It is not 

limited that in some other embodiments of this application, the port number of the 

first ODN device may also be identified in another manner. For example, a second 

identification area may be disposed on a port of the ODN device, to identify a specific 

port number of a port corresponding to the second identification area. 5 

[0020] In a possible implementation of the first aspect, the topology processing 

apparatus is a network management server, and the method further includes: 

periodically collecting, by the topology processing apparatus, first status information 

of the first ONT from the first physical topology; performing, by the topology 

processing apparatus, status change analysis on the first status information by using a 10 

preconfigured logical topology generation algorithm, and generating a first logical 

topology based on a status change analysis result, where the first logical topology 

includes a correspondence between the first ODN device, the first cable, and the first 

ONT; performing, by the topology processing apparatus, comparison analysis on the 

first physical topology and the first logical topology, and determining, based on a 15 

comparison analysis result, whether the first physical topology needs to be updated. In 

this embodiment of this application, after the topology processing apparatus generates 

the first logical topology, the topology processing apparatus performs comparison 

analysis on the first physical topology and the first logical topology, for example, 

compares whether the first physical topology and the first logical topology have 20 

different connection relationships, for example, that the first ODN device is connected 

to the first ONT is recorded in the first physical topology, but that the first ODN 

device is connected to the first ONT is not recorded in the first logical topology. 

Finally, the topology processing apparatus may determine, based on the comparison 

analysis result, whether the first physical topology needs to be updated. It can be 25 

learned from the topology processing method provided in this embodiment of this 

application that, the topology processing apparatus automatically matches, sorts, and 

reviews a to-be-sorted logical topology, thereby automatically sorting and reviewing 

resources in the optical fiber distribution network, and improving reliability of sorting 

resources in the optical fiber distribution network. In this way, resources on the optical 30 
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network are sorted simply, quickly, automatically, and reliably, human resource 

investment is reduced, check efficiency is greatly improved, and check work of 

optical network resources is regularized. 

[0021] In a possible implementation of the first aspect, the first status information 

includes performance data of the first ONT or alarm data of the first ONT. The first 5 

status information includes various status parameters of a running status of the first 

ONT. For example, the first status information includes the performance data of the 

first ONT or the alarm data of the first ONT. The performance data of the first ONT 

may be an optical power of the first ONT, a bit error rate of the first ONT, or other 

data. The alarm data of the first ONT may be alarm information sent by the first ONT, 10 

for example, alarm information sent when the first ONT is disconnected, or alarm 

information sent when the optical power of the first ONT exceeds a threshold. 

[0022] In a possible implementation of the first aspect, the performing, by the 

topology processing apparatus, status change analysis on the first status information 

by using a preconfigured logical topology generation algorithm includes: obtaining, 15 

by the topology processing apparatus based on the firs t status information, a status 

change feature that is of the first ONT in a first time period; and performing, by the 

topology processing apparatus, similarity cluster analysis on the status change feature 

of the first ONT in the first time period. The topology processing apparatus analyzes 

the first status information of the first ONT, sets the first time period, and obtains the 20 

status change feature of the first ONT in the first time period, that is, may obtain a 

status change pattern of the first ONT. It should be noted that, in this embodiment of 

this application, the first ONT may be one or more ONTs of a specific type. The 

topology processing apparatus performs similarity cluster analysis on the status 

change feature of the first ONT in the first time period in a similarity cluster analysis 25 

manner. For example, ONTs that have a same variation in a same time period are 

classified as ONTs that are connected to a same ODN device, and a used method 

includes but is not limited to data feature change mining or cluster analysis. A level of 

the ODN device is identified, and a change of an ODN connection relationship is 

continuously monitored. 30 
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[0023] In a possible implementation of the first aspect, the determining, based on 

a comparison analysis result, whether the physical topology needs to be updated 

includes: when the comparison analysis result is that the first physical topology and 

the first logical topology have different correspondences, sending, by the topology 

processing apparatus, an onsite review instruction, and determining, based on an 5 

onsite review result, whether the first physical topology needs to be updated. The 

comparison analysis result is that the first physical topology and the first logical 

topology have different correspondences. For example, whether the first physical 

topology and the first logical topology have different connection relationships is 

compared. In this case, the topology processing apparatus sends the onsite review 10 

instruction, that is, the topology processing apparatus may send a warning message, 

and the topology processing apparatus generates a work order used for performing 

physical topology troubleshooting onsite. After receiving the work order, an 

implementation engineer goes to a site of the ODN device to conduct a survey, so as 

to feed back, according to an actual situation, whether the physical topology needs to 15 

be updated. In this embodiment of this application, when the first physical topology 

and the first logical topology have different correspondences, the topology processing 

apparatus sends the onsite review instruction, so as to facilitate maintenance for an 

optical communications network, and improve network management efficiency. 

[0024] In a possible implementation of the first aspect, the first ODN device 20 

includes at least one of the following devices: a fiber access terminal, a splitting and 

splicing closure, an access terminal box, or an optical distribution frame. It should be 

noted that the ODN device is not limited to the foregoing several types of devices, and 

the ODN device may be any node device on the ODN. 

[0025] According to a second aspect, an embodiment of this application provides 25 

a topology processing apparatus, including: an image obtaining module, configured to 

obtain a first onsite image collected from an optical distribution network ODN, where 

the first onsite image includes at least an imaging of a first port of a first ODN device, 

the first port is connected to a first cable, a first identification area used to identify the 

first cable is disposed on the first cable, and the first onsite image further includes at 30 
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least an imaging of the first identification area on the first cable; an image 

identification module, configured to identify the first cable based on the first 

identification area on the first onsite image, and identify, based on the first onsite 

image, the first port connected to the first cable; and a mapping module, configured to 

generate a first correspondence between the first ODN device, the first port, and the 5 

first cable. 

[0026] In a possible implementation of the second aspect, a device identification 

area is disposed on the first ODN device, the device identification area is used to 

identify the first ODN device, and the first onsite image further includes an imaging 

of the device identification area; and the image identification module is further 10 

configured to identify the first ODN device based on the device identification area on 

the first onsite image. 

[0027] In a possible implementation of the second aspect, the device identification 

area is used to indicate at least one of the following information: an identifier of the 

first ODN device, a port arrangement manner of the first ODN device, a type of the 15 

first ODN device, a serial number of the first ODN device, or a production date of the 

first ODN device. 

[0028] In a possible implementation of the second aspect, the image obtaining 

module is further configured to obtain a second onsite image, where the second onsite 

image includes at least an imaging of a second port of a first optical network terminal 20 

ONT, and the second port is connected to the first cable; and the image identification 

module is further configured to identify, based on the second onsite image, the second 

port connected to the first cable; and the mapping module is further configured to 

generate a second correspondence between the first ONT, the second port, and the 

first cable. 25 

[0029] In a possible implementation of the second aspect, the topology processing 

apparatus further includes a physical topology generation module, configured to 

generate a first physical topology based on the first correspondence and the second 

correspondence. 

[0030] In a possible implementation of the second aspect, the topology processing 30 
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apparatus is an onsite terminal, and the topology processing apparatus further includes 

a sending module, configured to send the first physical topology to a network 

management server. 

[0031] In a possible implementation of the second aspect, the topology processing 

apparatus is a network management server, and the image obtaining module is 5 

configured to receive the first onsite image sent by an onsite terminal, where the first 

onsite image is obtained by the onsite terminal by collecting an onsite image of the 

ODN. 

[0032] In a possible implementation of the second aspect, the topology processing 

apparatus is an onsite terminal, and the topology processing apparatus further includes 10 

a sending module, configured to send the first correspondence to a network 

management server. 

[0033] In a possible implementation of the second aspect, the topology processing 

apparatus is a network management server, and the topology processing apparatus 

further includes: a status collection module, configured to periodically collect first 15 

status information of the first ONT from the first physical topology; a logical topology 

generation module, configured to perform status change analysis on the first status 

information by using a preconfigured logical topology generation algorithm, and 

generate a first logical topology based on a status change analysis result, where the 

first logical topology includes a correspondence between the first ODN device, the 20 

first cable, and the first ONT; and a topology analysis module, configured to compare 

the first physical topology with the first logical topology, and determine, based on a 

comparison analysis result, whether the first physical topology needs to be updated. 

[0034] In the second aspect of this application, the modules of the topology 

processing apparatus may further perform steps described in the first aspect and the 25 

possible implementations. For details, refer to the foregoing descriptions in the first 

aspect and the possible implementations. 

[0035] According to a third aspect, an embodiment of this application provides 

another topology processing apparatus. The topology processing apparatus includes a 

processor and a memory. The processor and the memory communicate with each 30 
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other; the memory is configured to store an instruction; and the processor is 

configured to execute the instruction in the memory, and perform the method in any 

one of the first aspect or the possible implementations. 

[0036] In the third aspect of this application, the processor of the topology 

processing apparatus may further perform steps described in the first aspect and the 5 

possible implementations. For details, refer to the foregoing descriptions in the first 

aspect and the possible implementations. 

[0037] According to a fourth aspect, an embodiment of this application provides a 

topology processing system. The topology processing system includes an onsite 

terminal and a network management server. The onsite terminal is configured to 10 

obtain a first onsite image collected from an optical distribution network ODN, where 

the first onsite image includes at least an imaging of a first port of a first ODN device, 

and the first port is connected to a first cable, a first identification area used to identify 

the first cable is disposed on the first cable, and the first onsite image further includes 

at least an imaging of the first identification area on the first cable. The onsite 15 

terminal is further configured to send the first onsite image to the network 

management server. The network management server is configured to receive the first 

onsite image; identify the first cable based on the first identification area on the first 

onsite image, and identify, based on the first onsite image, the first port connected to 

the first cable; and generate a first correspondence between the first ODN device, the 20 

first port, and the first cable. 

[0038] According to a fifth aspect, an embodiment of this application provides 

another topology processing system. The topology processing system includes an 

onsite terminal and a network management server. The onsite terminal is configured 

to obtain a first onsite image collected from an optical distribution network ODN, 25 

where the first onsite image includes at least an imaging of a first port of a first ODN 

device, and the first port is connected to a first cable, a first identification area used to 

identify the first cable is disposed on the first cable, and the first onsite image further 

includes at least an imaging of the first identification area on the first cable; identify 

the first cable based on the first identification area on the first onsite image, and 30 
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identify, based on the first onsite image, the first port connected to the first cable; and 

generate a first correspondence between the first ODN device, the first port, and the 

first cable. The onsite terminal is further configured to send the first correspondence 

to the network management server. The network management server is configured to 

receive the first correspondence; and determine, based on the first correspondence, 5 

that the first ODN device, the first port, and the first cable are corresponding to each 

other. 

[0039] According to a sixth aspect, an embodiment of this application provides a 

computer-readable storage medium. The computer-readable storage medium stores an 

instruction, and when the instruction is run on a computer, the computer is enabled to 10 

perform the method in the first aspect. 

[0040] According to a seventh aspect, an embodiment of this application provides 

a computer program product including an instruction. When the instruction is run on a 

computer, the computer is enabled to perform the method in the first aspect. 

[0041] According to an eighth aspect, an embodiment of this application provides 15 

a topology processing apparatus. The topology processing apparatus may include an 

onsite terminal, a network management server, a chip, or another entity. The topology 

processing apparatus includes a control apparatus and a memory. The memory is 

configured to store an instruction. The control apparatus is configured to execute the 

instruction in the memory, so that the topology processing apparatus is enabled to 20 

perform the method in any one of the first aspect or the possible implementations. 

[0042] According to a ninth aspect, this application provides a chip system. The 

chip system includes a control apparatus, configured to support an onsite terminal or a 

network management server in implementing a function in the foregoing aspects, for 

example, sending or processing data and/or information in the foregoing methods. In a 25 

possible design, the chip system further includes a memory. The memory is 

configured to store a program instruction and data that are necessary for an onsite 

terminal or a network management server. The chip system may include a chip, or 

may include a chip and another discrete device. 



15 

BRIEF DESCRIPTION OF DRAWINGS 

[0043] FIG. 1 is a schematic structural diagram of composition of an optical 

communications system according to an embodiment of this application; 

[0044] FIG. 2 is a schematic diagram of cascading a plurality of ODN devices 

according to an embodiment of this application; 5 

[0045] FIG. 3 is a schematic structural diagram of composition of a topology 

processing system according to an embodiment of this application; 

[0046] FIG. 4 is a schematic block flowchart of a topology processing method 

according to an embodiment of this application; 

[0047] FIG. 5a is a schematic diagram of a correspondence between an ODN 10 

device, a port, and a cable according to an embodiment of this application; 

[0048] FIG. 5b is a schematic diagram of a correspondence between an ODN 

device, a port, and a cable according to an embodiment of this application; 

[0049] FIG. 5c is a schematic diagram of an arrangement manner of a plurality of 

ports of an ODN device according to an embodiment of this application; 15 

[0050] FIG. 6 is a schematic block flowchart of another topology processing 

method according to an embodiment of this application; 

[0051] FIG. 7 is a schematic block flowchart of another topology processing 

method according to an embodiment of this application; 

[0052] FIG. 8 is a schematic block flowchart of another topology processing 20 

method according to an embodiment of this application; 

[0053] FIG. 9 is a schematic flowchart of interaction between an onsite terminal 

and a network management server according to an embodiment of this application; 

[0054] FIG. 10 is another schematic flowchart of interaction between an onsite 

terminal and a network management server according to an embodiment of this 25 

application; 

[0055] FIG. 11 is a schematic diagram of an implementation scenario for 

managing an ODN topology according to an embodiment of this application; 

[0056] FIG. 12 is a schematic diagram of a system architecture of an optical 
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communications network according to an embodiment of this application; 

[0057] FIG. 13 is a schematic diagram of collecting images of an ODN device and 

an optical cable 1 by an onsite terminal according to an embodiment of this 

application; 

[0058] FIG. 14 is a schematic diagram of collecting images of an ODN device, an 5 

optical cable 1, and an optical cable 2 by an onsite terminal according to an 

embodiment of this application; 

[0059] FIG. 15a is a schematic diagram of a curve of receive optical powers of an 

OLT and an ONT in a normal case according to an embodiment of this application; 

[0060] FIG. 15b is a schematic diagram of a curve of receive optical powers of an 10 

OLT and an ONT in a bending case according to an embodiment of this application; 

[0061] FIG. 15c is a schematic diagram of curves of receive optical powers, of all 

ONTs connected to an OLT, obtained when a first bending fault occurs according to 

an embodiment of this application; 

[0062] FIG. 15d is a schematic diagram of curves of receive optical powers, of all 15 

ONTs connected to an OLT, obtained when a bending fault occurs for a second time 

according to an embodiment of this application; 

[0063] FIG. 16 is a schematic diagram of collecting images of an ODN device, an 

optical cable 1, an optical cable 2, and an optical cable 3 by an onsite terminal 

according to an embodiment of this application; 20 

[0064] FIG. 17 is a schematic diagram of a system architecture updated based on 

the optical communications network shown in FIG. 14 according to an embodiment of 

this application; 

[0065] FIG. 18a is a schematic structural diagram of composition of a topology 

processing system according to an embodiment of this application; 25 

[0066] FIG. 18b is a schematic structural diagram of composition of another 

topology processing system according to an embodiment of this application; 

[0067] FIG. 18c is a schematic structural diagram of composition of another 

topology processing system according to an embodiment of this application; 

[0068] FIG. 18d is a schematic structural diagram of composition of another 30 
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topology processing system according to an embodiment of this application; 

[0069] FIG. 19 is a schematic structural diagram of composition o f an onsite 

terminal according to an embodiment of this application; and 

[0070] FIG. 20 is a schematic structural diagram of composition of a network 

management server according to an embodiment of this application. 5 

DESCRIPTION OF EMBODIMENTS 

[0071] Embodiments of this application provide a topology processing method, 

apparatus, and system, to improve management efficiency of an ODN device and 

reduce management costs. 

[0072] Technical solutions in the embodiments of this application may be applied 10 

to various optical communications systems. As shown in FIG. 1, an optical 

communications system provided in the embodiments of this application may include 

an OLT, an ODN device, and n ONTs. In the embodiments of this application, the 

OLT is connected to the n ONTs by using the ODN device. For example, the n ONTs 

may be an ONT 0, ..., an ONT n − 2, and ONT n − 1 that are shown in FIG. 1 The 15 

ODN device is a passive component, and the ODN device includes at least one of the 

following devices: a fiber access terminal (fiber access terminal, FAT), a splitting and 

splicing closure (SSC, splitting and splicing closure), an access terminal box (access 

terminal box, ATB), or an optical distribution frame (optical distribution frame, ODF). 

The optical distribution frame is configured to, for example, terminate and distribute 20 

feeder optical fibers at a central office end in an optical fiber communications system, 

so that optical fibers can be conveniently connected to each other, allocated, and 

scheduled. The fiber access terminal is located at a user access point of an optical 

access network for connecting a distribution optical cable to drop cables, and direct 

connections, branching, and protection of optical fibers. An optical splitter and the 25 

like may be disposed inside the fiber access terminal. The splitting and splicing 

closure may be an outdoor closure that can be installed in a manhole or in a hand hole. 

The splitting and splicing closure is mainly used at the access point of the optical 
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access network, and is configured to connect and branch optical fibers and route drop 

cables from user terminals. The access terminal box is a passive device for connecting 

drop cables to an indoor ONT. The access terminal box is installed in a user's interior 

wall and provides an optical port for the indoor ONT. It should be noted that the ODN 

device is not limited to the foregoing types of devices, and the ODN device may be 5 

any node device on an ODN. 

[0073] The optical communications system provided in the embodiments of this 

application may include one level of ODN device, and in this case, the ODN in the 

optical communications system uses a level-1 optical splitting manner. There is only 

one level of ODN device between an OLT and an ONT in the level-1 optical splitting 10 

scenario. Alternatively, the optical communications system may include a plurality of 

levels of ODN devices, and in this case, the ODN uses a multiple- level optical 

splitting manner. FIG. 2 is a schematic diagram of cascading a plurality of ODN 

devices according to an embodiment of this application. For example, in a level-2 

optical splitting manner, in a level-2 splitting scenario, there are a plurality of ODN 15 

devices between an OLT and an ONT, and these ODN devices are serially connected 

(also referred to as cascaded). For example, in an entire structure of the optical 

communications system, an OLT is connected to an ODN device 1, the ODN device 1 

is connected to an ODN device 2, the ODN device 2 is further connected to an ODN 

device 3 until an ODN device m-1 is connected to an ODN device m, and finally the 20 

ODN device m is connected to the ONT. 

[0074] To resolve a prior-art problem of manual recording by using paper labels, 

an embodiment of this application provides a topology processing system. A device 

included in the topology processing system is a topology processing device. 

Specifically, the topology processing device may perform a topology processing 25 

method provided in this embodiment of this application, and the topology processing 

method is described in detail in a following embodiment. The topology processing 

device provided in this embodiment of this application may be specifically an onsite 

terminal, or the topology processing device may be a network management server. 

FIG. 3 is a schematic structural diagram of composition of a topology processing 30 



19 

system according to an embodiment of this application. In this embodiment of this 

application, the onsite terminal may communicate with the network management 

server. For example, the onsite terminal may communicate with the network 

management server through a wireless network or a wired network. 

[0075] The onsite terminal may also be referred to as an onsite intelligent terminal. 5 

The onsite terminal is configured to collect an onsite image of an ODN. For example, 

the onsite terminal has a camera, and the camera can photograph an ODN device and 

a cable in an onsite ODN, to generate an onsite image. The cable is configured to 

connect a plurality of ODN devices, or is configured to connect the ODN device to 

another device in an optical communication system. For example, the cable is 10 

configured to connect the ODN device and an ONT, and the cable may be further 

configured to connect the ODN device and an OLT. The cable is a communications 

medium. For example, the cable may include at least one of an optical cable, a copper 

cable, or a coaxial cable. Specifically, a specific cable may be selected according to an 

application scenario of the optical communications system, and this is not limited 15 

herein. 

[0076] There may be an identification code premade on a cable provided in this 

embodiment of this application, to identify different cables. For example, a ring 

identification code is disposed on the cable, and identification codes are continuously 

or alternately distributed on the cable. The identification code on the cable can be 20 

photographed by the camera of the onsite terminal. When there are a plurality of 

cables on an ODN, identification codes are separately disposed on the plurality of 

cables, and a prominent feature of the identification code on each cable is not b locked 

by the ODN device or another cable, so that the camera of the onsite terminal can 

successfully photograph the identification code on each cable. For example, in this 25 

embodiment of this application, the identification code on the cable may be a barcode, 

and the barcode on the cable is used as an identifier (ID), where the identification 

code includes but is not limited to one-dimensional barcode, a two-dimensional 

barcode, a color barcode, and another barcode pattern. 

[0077] In some embodiments of this application, in addition to a function of 30 
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collecting an onsite image of the ODN, the onsite terminal may further have an image 

analysis capability, that is, may analyze an onsite image collected by the onsite 

terminal, to identify a cable from the onsite image, and identify a port of an ODN 

device connected to the cable. Finally, the onsite terminal may further generate a 

correspondence between the ODN device, the port of the ODN device, and the cable. 5 

For example, the correspondence may include a physical connection relationship 

between the cable and the ODN device. 

[0078] The network management server provided in this embodiment of this 

application is a server configured for optical communications network management. 

For example, the network management server may be an ODN topology management 10 

server. The network management server may obtain a correspondence between the 

ODN device, the port of the ODN device, and the cable. For example, the network 

management server may interact with the onsite terminal, to obtain the 

correspondence between the ODN device, the port of the ODN device, and the cable 

by using the onsite terminal. For another example, the network management server 15 

may further obtain the onsite image from the onsite terminal, and analyze the onsite 

image collected by the onsite terminal, to identify the cable from the onsite image and 

identify the port of the ODN device connected to the cable. Finally, the network 

management server may further generate the correspondence between the ODN 

device, the port of the ODN device, and the cable. For example, the correspondence 20 

may include the physical connection relationship between the cable and the ODN 

device. 

[0079] The following first describes in detail a topology processing method 

provided in an embodiment of this application. Referring to FIG. 4, an embodiment of 

this application provides a topology processing method, and mainly includes the 25 

following steps. 

[0080] 401. A topology processing apparatus obtains a first onsite image collected 

from an ODN, where the first onsite image includes at least an imaging of a first port 

of a first ODN device, the first port is connected to a first cable, a first identification 

area used to identify the first cable is disposed on the first cable, and the first onsite 30 
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image further includes at least an imaging of the first identification area on the first 

cable. 

[0081] In this embodiment of this application, a port is disposed on an ODN 

device. For example, at least one port is disposed on an end face of the ODN device. 

FIG. 5a is a schematic diagram of a correspondence between an ODN device, a port, 5 

and a cable according to an embodiment of this application. The ODN device shown 

in FIG. 5a is used as an example. The ODN device has three ports: a port 1, a port 2, 

and a port 3. The ODN device is connected to a cable through a port. For example, the 

cable is inserted into a port of the ODN device, to implement a physical connection 

between the cable and the ODN device. In FIG. 5a, that a cable 1 is inserted into the 10 

port 2 of the ODN device is used as an example. There may be an identification code 

premade on a cable provided in this embodiment of this application, to identify 

different cables. For example, an identification area is disposed on the cable. FIG. 5b 

is a schematic diagram of a correspondence between an ODN device, a port, and a 

cable according to an embodiment of this application. FIG 5b is a three-dimensional 15 

diagram of the ODN device. The ODN device has a plurality of ports, and each port 

may be connected to one cable. For example, the ODN device has a port 1, and the 

port 1 is connected to a cable 1. FIG. 5c is a schematic diagram of an arrangement 

manner of a plurality of ports of an ODN device according to an embodiment of this 

application. The ODN device has a plurality of ports, and there are a plurality of 20 

arrangement manners of ports on the ODN device. For example, FIG. 5c shows a 

dual-row port arrangement manner. In actual application, an arrangement manner of 

ports on the ODN device may be determined based on a type of the ODN device and a 

quantity of cables that need to be connected. This is only example descriptions herein, 

and is not intended to limit this embodiment of this application. 25 

[0082] In some embodiments of this application, the topology processing 

apparatus is an onsite terminal, and step 401 in which a topology processing apparatus 

obtains a first onsite image collected from an optical distribution network ODN 

includes: 

the onsite terminal collects an onsite image of the ODN to obtain the first 30 
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onsite image. 

[0083] In this embodiment of this application, the first onsite image is first 

collected from the ODN. For example, when the topology processing apparatus is the 

onsite terminal, the onsite terminal may collect the onsite image of the ODN, to 

generate the first onsite image. The ODN includes the first ODN device and the first 5 

cable, the first ODN device has the first port. When the onsite terminal collects the 

onsite image of the ODN, the onsite terminal may photograph the first port and the 

first identification area on the first cable. Therefore, the first onsite image includes at 

least the imaging of the first port of the first ODN device, and the first onsite image 

further includes at least the imaging of the first identification area on the first cable. 10 

[0084] In some embodiments of this application, the topology processing 

apparatus is a network management server, and step 401 in which a topology 

processing apparatus obtains a first onsite image collected from an optical distribution 

network ODN includes: 

the topology processing apparatus receives the first onsite image sent by an 15 

onsite terminal, where the first onsite image is obtained by the onsite terminal by 

collecting the onsite image of the ODN. 

[0085] After the onsite terminal obtains the first onsite image by collecting the 

onsite image of the ODN, the onsite terminal may send the first onsite image to the 

network management server, so that the network management server may receive the 20 

first onsite image from the onsite terminal. 

[0086] 402. The topology processing apparatus identifies the first cable based on 

the first identification area on the first onsite image, and identifies, based on the first 

onsite image, the first port connected to the first cable. 

[0087] In this embodiment of this application, after the topology processing 25 

apparatus obtains the first onsite image, based on the descriptions of step 401, it can 

be learned that there is the first identification area on the first onsite image. Therefore, 

the topology processing apparatus parses the first identification area, and may identify 

the first cable based on the first identification area. For example, the topology 

processing apparatus may parse an identification code in the first identification area, 30 
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to obtain an identifier of the first cable. Because the first onsite image further inc ludes 

the imaging of the first port, the topology processing apparatus may determine, based 

on the first onsite image, that a port connected to the first cable is the first port of the 

first ODN device. For example, the topology processing apparatus obtains a port 

arrangement manner of the first ODN device, and identifies, based on a cable image 5 

of the first cable, which port of a plurality of ports of the first ODN device is 

connected to the first cable. 

[0088] In some embodiments of this application, a cable connected to the ODN 

device and the identifier of the cable are not mutually blocked. The cable and the 

identifier of the cable can be identified through photographing at a specific angle, by 10 

using a special port arrangement design of the ODN device. That the cable and the 

identifier of the cable can be identified through photographing at a specific angle 

means that a row of cables near the onsite terminal can be directly identified, and 

cables in one row or several rows in the rear can be identified through a gap between 

the cables in the one row or several rows and cables in the middle of the onsite 15 

terminal. Being identifiable means that a prominent feature of a cable is not blocked, 

and the prominent feature is an image feature that plays an important role in cable 

identification. 

[0089] In some embodiments of this application, FIG. 6 is a schematic block 

flowchart of another topology processing method according to an embodiment of this 20 

application. There is a device identification area on the first ODN device, the  device 

identification area is used to identify the first ODN device, and the first onsite image 

further includes an imaging of the device identification area. In addition to performing 

step 401 and step 402 in the topology processing method provided in this embodiment 

of this application, before performing step 403, the topology processing apparatus 25 

may further perform the following steps. 

[0090] 404. The topology processing apparatus identifies the first ODN device 

based on the device identification area on the first onsite image. 

[0091] The first onsite image obtained by the topology processing apparatus 

includes the device identification area. For example, the first onsite image further 30 
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includes the imaging of the device identification area, and may determine the first 

ODN device through image identification for the device identification area. 

[0092] It is not limited that in some other embodiments of this application, in 

addition to identifying the first ODN device by using the device identification area, 

the topology processing apparatus may further obtain an identifier that is of the first 5 

ODN device and that is entered by the user, and may identify the first ODN device by 

using the identifier. For example, a user manually enters the identifier of the first 

ODN device into the onsite terminal, so that the onsite terminal or the network 

management server does not need to identify the first ODN device. 

[0093] In some embodiments of this application, the device identification area is 10 

used to indicate at least one of the following information: the identifier of the first 

ODN device, a port arrangement manner of the first ODN device, a type of the first 

ODN device, a serial number of the first ODN device, or a production date of the first 

ODN device. 

[0094] The identifier of the first ODN device may be an identifier different from 15 

that of another ODN device. For example, the identifier may be an identification code. 

The port arrangement manner of the first ODN device is a manner of port 

arrangement on an end face of the first ODN device. For example, the port 

arrangement manner of the ODN device means that each port of the ODN device can 

be identified through photographing by the onsite terminal at an angle, without being 20 

completely blocked. The port arrangement manner includes but is not limited to a 

single-row port design, a dual-row port design, and a W-shaped port design. For 

example, FIG. 5 schematically illustrates the single-row port design of the ODN 

device. The type of the first ODN device refers to information used to distinguish 

between different types of ODN device. For example, different types of information 25 

may be set for different types of ODN devices. The serial number of the first ODN 

device may be used to distinguish between the first ODN device and another ODN 

device. For example, the serial number of the first ODN device may be SN_FAT02. 

The production date of the first ODN device refers to a string of numbers formed by 

date values. For example, a production date of an ODN device is 201902010823, 30 
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where 20190201 indicates year, month, and day, and 0823 indicates a production time. 

The production date of the first ODN device may also be used to distinguish between 

the first ODN device and another ODN device. It should be noted that, a specific 

implementation form of the device identification area in this embodiment of this 

application may not be limited to one or more of the foregoing examples. 5 

[0095] In some embodiments of this application, the first onsite image further 

includes imagings of a plurality of ports of the first ODN device, and the identifying, 

based on the first onsite image, the first port connected to the first cable includes: 

the topology processing apparatus identifies the first port based on a port 

arrangement manner observed by the plurality of ports and a relative position 10 

relationship between the first cable and a port. 

[0096] Each port number may be identified based on a sequence of ports of the 

first ODN device, and a specific cable connected to each port may be identified based 

on the first cable connected to each port. 

[0097] It is not limited that in some other embodiments of this application, the 15 

port number of the first ODN device may also be identified in another manner. For 

example, a second identification area may be disposed on a port of the ODN device, 

to identify a specific port number of a port corresponding to the second identification 

area. A port identification manner of the ODN device is not limited herein. 

[0098] In step 402 of this application, the onsite terminal may identify the first 20 

cable based on the first identification area on the first onsite image, and identify, 

based on the first onsite image, the first port connected to the first cable. Alternatively, 

the network management server may identify the first cable based on the first 

identification area on the first onsite image, and identify, based on the first onsite 

image, the first port connected to the first cable. Specifically, whether the topology 25 

processing apparatus is specifically the onsite terminal or the network management 

server may be determined according to an application scenario, and this is not limited 

herein. 

[0099] 403. The topology processing apparatus generates a first correspondence 

between the first ODN device, the first port, and the first cable. 30 
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[0100] In this embodiment of this application, after the topology processing 

apparatus identifies the first cable and identifies that the first cable is connected to the 

first port of the first ODN device, the topology processing apparatus may generate the 

first correspondence between the first ODN device, the first port, and the first cable. 

For example, the first correspondence may include that the first ODN device is 5 

connected to the first cable through the first port. 

[0101] In step 403 of this application, the onsite terminal may generate the first 

correspondence between the first ODN device, the first port, and the first cable. 

Alternatively, the network management server may generate the first correspondence 

between the first ODN device, the first port, and the first cable. Specifically, whether 10 

the topology processing apparatus is specifically the onsite terminal or the network 

management server may be determined according to an application scenario, and this 

is not limited herein. 

[0102] Further, in some embodiments of this application, the topology processing 

apparatus is an onsite terminal, that is, in step 403, the onsite terminal generates the 15 

first correspondence between the first ODN device, the first port, and the first cable. 

In this implementation scenario, the topology processing method provided in this 

embodiment of this application may further include the following step: 

the topology processing apparatus sends the first correspondence to the 

network management server. 20 

[0103] The onsite terminal may communicate with the network management 

server. After the onsite terminal generates the first correspondence, the onsite terminal 

sends the first correspondence to the network management server, so that the network 

management server may receive the first correspondence, and may determine, based 

on the first correspondence, that the first ODN device, the first port, and the first cable 25 

are corresponding to each other. 

[0104] In some embodiments of this application, FIG. 7 is a schematic block 

flowchart of another topology processing method according to an embodiment of this 

application. In addition to performing step 401 to step 403 in the topology processing 

method provided in this embodiment of this application, the topology processing 30 
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apparatus may further perform the following steps. 

[0105] 405. The topology processing apparatus obtains a second onsite image, 

where the second onsite image includes at least an imaging of a second port of a first 

ONT, and the second port is connected to the first cable. 

[0106] In this embodiment of this application, the topology processing apparatus 5 

obtains the second onsite image. For example, the topology processing apparatus is an 

onsite terminal, and the onsite terminal may further collect the second onsite image of 

the first ONT. For another example, the topology processing apparatus is a network 

management server, the onsite terminal may further collect the second onsite image of 

the first ONT, then the onsite terminal sends the second onsite image to the network 10 

management server, and the network management server may obtain the second onsite 

image from the onsite terminal. The first ONT has at least one port. For example, the 

first ONT may include a second port. When collecting an onsite image of the first 

ONT, the onsite terminal may obtain an imaging of the second port of the first ONT. 

The second port of the first ONT is connected to a cable. For example, the second port 15 

may be connected to the first cable, and in this case, the first ODN device is 

connected to the first ONT through the first cable. For another example, the second 

port may be connected to a second cable, and if the other end of the second cable is 

connected to a second ODN device, the second ODN device is connected to the first 

ONT through the second cable. 20 

[0107] 406. The topology processing apparatus identifies, based on the second 

onsite image, the second port connected to the first cable. 

[0108] In this embodiment of this application, the second onsite image includes at 

least the imaging of the second port of the first ONT. Therefore, the topology 

processing apparatus may identify, based on the second onsite image, the second port 25 

connected to the first cable. For details, refer to the descriptions of the identification 

manner of a connection between a cable and a port in step 402. 

[0109] 407. The topology processing apparatus generates a second 

correspondence between the first ONT, the second port, and the first cable. 

[0110] In this embodiment of this application, after the topology processing 30 
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apparatus identifies the first cable and identifies that the first cable is connected to the 

second port of the first ONT, the topology processing apparatus may generate the first 

correspondence between the first ONT, the second port, and the first cable. For 

example, the first correspondence may include that the first ONT is connected to the 

first cable through the first port. 5 

[0111] In step 407 of this application, the onsite terminal may generate the first 

correspondence between the first ONT, the second port, and the first cable. 

Alternatively, the network management server may generate the first correspondence 

between the first ONT, the second port, and the first cable. Specifically, whether the 

topology processing apparatus is specifically the onsite terminal or the network 10 

management server may be determined according to an application scenario, and this 

is not limited herein. 

[0112] In some embodiments of this application, as shown in FIG. 7, after the 

topology processing apparatus generates the second correspondence, the topology 

processing method provided in this embodiment of this application may further 15 

include the following step. 

[0113] 408. The topology processing apparatus generates a first physical topology 

based on the first correspondence and the second correspondence. 

[0114] The topology processing apparatus determines, based on the first 

correspondence, that the first ODN device, the first port, and the first cable are 20 

corresponding to each other, and determines, based on the second correspondence, 

that the first ONT, the second port, and the first cable are corresponding to each other. 

Therefore, the topology processing apparatus may determine a physical connection 

relationship between the first ODN device, the first ONT, and the first cable based on 

the first correspondence and the second correspondence. Therefore, the topology 25 

processing apparatus may generate the first physical topology, and the first physical 

topology includes specific devices and a physical connection relationship between 

devices. 

[0115] In step 408 of this application, the onsite terminal may generate the first 

physical topology based on the first correspondence and the second correspondence. 30 
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Alternatively, the network management server may generate the first physical 

topology based on the first correspondence and the second correspondence.  

Specifically, whether the topology processing apparatus is specifically the onsite 

terminal or the network management server may be determined according to an 

application scenario, and this is not limited herein. 5 

[0116] Further, in some embodiments of this application, the topology processing 

apparatus is an onsite terminal, that is, in step 408, the onsite terminal generates the 

first physical topology based on the first correspondence and the second 

correspondence. In this implementation scenario, the topology processing method 

provided in this embodiment of this application may further include the following 10 

step: 

the topology processing apparatus sends the first physical topology to the 

network management server. 

[0117] The network management server may receive the first physical topology 

from the onsite terminal, and determine the physical connection relationship between 15 

the first ODN device, the first ONT, and the first cable by using the first physical 

topology. 

[0118] In some embodiments of this application, in addition to performing step 

401 to step 408 in the topology processing method provided in this embodiment of 

this application, the topology processing apparatus may further perform the following 20 

steps: 

the topology processing apparatus obtains a third onsite image  collected 

from the ODN, where the third onsite image includes at least an imaging of a third 

port of the second ODN device, and the third port is connected to the first cable; 

the topology processing apparatus identifies, based on the third onsite 25 

image, the third port connected to the first cable; and 

the topology processing apparatus generates a third correspondence 

between the second ODN device, the third port, and the first cable. 

[0119] If the first ODN device and the second ODN device are cascaded ODN 

devices, the onsite terminal may obtain the third onsite image by collecting an onsite 30 
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image of the second ODN device. After the topology processing apparatus identifies 

the first cable and identifies that the first cable is connected to the third port of the 

second ODN device, the topology processing apparatus may generate the third 

correspondence between the second ODN device, the third port, and the first cable. 

For example, the third correspondence may include that the second ODN device is 5 

connected to the first cable through the third port. 

[0120] In some embodiments of this application, in addition to performing step 

401 to step 408 in the topology processing method provided in this embodiment of 

this application, the topology processing apparatus may further perform the following 

steps: 10 

the topology processing apparatus obtains a fourth onsite image, where the 

fourth onsite image includes at least an imaging of a fourth port of the first OLT, and 

the fourth port is connected to the first cable; 

the topology processing apparatus identifies, based on the fourth onsite 

image, the fourth port connected to the first cable; and 15 

the topology processing apparatus generates a fourth correspondence 

between the first ONT, the fourth port, and the first cable. 

[0121] The onsite terminal may further collect an onsite image of the first OLT, to 

obtain the fourth onsite image. After the topology processing apparatus identifies the 

first cable and identifies that the first cable is connected to the fourth port of the first 20 

OLT, the topology processing apparatus may generate the fourth correspondence 

between the first OLT, the fourth port, and the first cable. For example, the fourth 

correspondence may include that the first OLT is connected to the first cable through 

the fourth port. 

[0122] Further, in some embodiments of this application, the topology processing 25 

method provided in this embodiment of this application may further include the 

following step: 

the topology processing apparatus generates the first physical topology 

based on the first correspondence and the fourth correspondence. 

[0123] The topology processing apparatus determines, based on the first 30 
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correspondence, that the first ODN device, the first port, and the first cable are 

corresponding to each other, and determines, based on the fourth correspondence, that 

the first OLT, the fourth port, and the first cable are corresponding to each other. 

Therefore, the topology processing apparatus may determine a physical connection 

relationship between the first ODN device, the first OLT, and the first cable based on 5 

the first correspondence and the fourth correspondence. Therefore, the topology 

processing apparatus may generate a second physical topology, and the second 

physical topology includes specific devices and a physical connection relat ionship 

between devices. 

[0124] In some embodiments of this application, FIG. 8 is a schematic block 10 

flowchart of another topology processing method according to an embodiment of this 

application. The topology processing apparatus is a network management server. In 

addition to performing step 408 in the topology processing method provided in this 

embodiment of this application, the topology processing apparatus may further 

perform the following steps. 15 

[0125] 409. The topology processing apparatus periodically collects first status 

information of the first ONT from the first physical topology. 

[0126] In this embodiment of this application, in step 408, the onsite terminal may 

generate the first physical topology, and then send the first physical topology to the 

network management server. Alternatively, the network management server may 20 

generate the first physical topology. After the network management server obtains the 

first physical topology, the network management server periodically collects the first 

status information of the first ONT from the first physical topology by using the first 

physical topology as a reference. A length of a collection period of status information 

is not limited herein, and the collection period may be specifically configured 25 

according to an application scenario. 

[0127] The first status information includes various status parameters of a running 

status of the first ONT. For example, the first status information includes the 

performance data of the first ONT or the alarm data of the first ONT. The 

performance data of the first ONT may be an optical power of the first ONT, a bit 30 
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error rate of the first ONT, or other data. The alarm data of the first ONT may be 

alarm information sent by the first ONT, for example, alarm information sent when 

the first ONT is disconnected, or alarm information sent when the optical power of the 

first ONT exceeds a threshold. 

[0128] In some other embodiments of this application, if the topology processing 5 

apparatus may further obtain the second physical topology, and the second physical 

topology further includes the first OLT, the topology processing apparatus periodically 

collects second status information of the first OLT from the second physical topology, 

where the second status information includes performance data of the first OLT or 

alarm data of the first OLT. 10 

[0129] 410. The topology processing apparatus performs status change analysis on 

the first status information by using a preconfigured logical topology generation 

algorithm, and generates a first logical topology based on a status change analysis 

result, where the first logical topology includes a correspondence between the first 

ODN device, the first cable, and the first ONT. 15 

[0130] In this embodiment of this application, after obtaining the first status 

information of the first ONT, the topology processing apparatus may perform status 

change analysis on the first status information of the first ONT. For example, in this 

embodiment of this application, the topology processing apparatus may use the logical 

topology generation algorithm, where the logical topology generation algorithm may 20 

include a status change analysis method, to analyze a status change of the first status 

information of the first ONT, and identify, based on the status change of the first 

status information of the first ONT, which specific ODN device is connected to 

specific ONTs. For example, if status change patterns of a plurality of ONTs have a 

same variation within a period of time, these ONTs are connected to a same ODN 25 

device. Without limitation, the logical topology generation algorithm used in this 

embodiment of this application has a plurality of implementations, and a 

corresponding status change analysis method may be used based on different content 

of collected status information. Through status information analysis, which ONTs are 

connected to a same ODN device can be identified, and which ONTs belong to 30 
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different ODN devices can be identified, and through status information analysis, 

which ONTs are faulty and cannot process optical signals can also be identified. 

[0131] In this embodiment of this application, after completing the status change 

analysis, the topology processing apparatus may obtain a status change analysis result, 

and finally generate the first logical topology based on the status change analysis 5 

result. The first logical topology includes a correspondence between the first ODN 

device, the first cable, and the first ONT. 

[0132] In some other embodiments of this application, if the topology processing 

apparatus may further obtain the second physical topology, and the second physical 

topology further includes the first OLT, the topology processing apparatus periodically 10 

collects second status information of the first OLT from the second physical topology, 

performs status change analysis based on the second status information of the first 

OLT, and with reference to the status change analysis of the first status information in 

step 410, generates a second logical topology based on a status change analysis result, 

where the second logical topology includes a correspondence between the first OLT, 15 

the first ODN device, the first cable, and the first ONT. 

[0133] In some embodiments of this application, step 410 in which the topology 

processing apparatus performs status change analysis on the first status information by 

using a preset logical topology generation algorithm includes: 

the topology processing apparatus obtains, based on the first status 20 

information, a status change feature that is of the first ONT in a first time period; and 

the topology processing apparatus performs similarity cluster analysis on 

the status change feature of the first ONT in the first time period. 

[0134] The topology processing apparatus analyzes the first status information of 

the first ONT, sets the first time period, and obtains the status change feature of the  25 

first ONT in the first time period, that is, may obtain a status change pattern of the 

first ONT. It should be noted that, in this embodiment of this application, the first 

ONT may be one or more ONTs of a specific type. The topology processing apparatus 

performs similarity cluster analysis on the status change feature of the first ONT in 

the first time period in a similarity cluster analysis manner. For example, ONTs that 30 
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have a same variation in a same time period are classified as ONTs that are connected 

to a same ODN device, and a used method includes but is not limited to data feature 

change mining or cluster analysis. A level of an ODN device is identified, and a 

change of an ODN connection relationship is continuously monitored. 

[0135] 411. The topology processing apparatus performs comparison analysis 5 

between the first physical topology and the first logical topology, and determines, 

based on a comparison analysis result, whether the first physical topology needs to be 

updated. 

[0136] In this embodiment of this application, after the topology processing 

apparatus generates the first logical topology, the topology processing apparatus 10 

performs comparison analysis on the first physical topology and the first logical 

topology, for example, compares whether the first physical topology and the first 

logical topology have different connection relationships, for example, that the first 

ODN device is connected to the first ONT is recorded in the first physical topology, 

but that the first ODN device is connected to the first ONT is not recorded in the first 15 

logical topology. Finally, the topology processing apparatus may determine, based on 

the comparison analysis result, whether the first physical topology needs to be 

updated. It can be learned from the topology processing method provided in this 

embodiment of this application that, the topology processing apparatus automatically 

matches, sorts, and reviews a change of a to-be-sorted logical topology, thereby 20 

automatically sorting and reviewing resources in the optical fiber distribution network, 

and improving reliability of sorting resources in the optical fiber distribution network. 

In this way, resources on the optical network are sorted simply, quickly, automatically, 

and reliably, human resource investment is reduced, check efficiency is greatly 

improved, and check work of optical network resources is regularized. 25 

[0137] In some embodiments of this application, step 411 of the determining, 

based on a comparison analysis result, whether the physical topology needs to be 

updated includes: 

when the comparison analysis result is that the first physical topology and 

the first logical topology have different correspondences, sending, by the topology 30 
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processing apparatus, an onsite review instruction, and determining, based on an 

onsite review result, whether the first physical topology needs to be updated. 

[0138] The comparison analysis result is that the first physical topology and the 

first logical topology have different correspondences. For example, whether the first 

physical topology and the first logical topology have different connection 5 

relationships is compared. In this case, the topology processing apparatus sends the 

onsite review instruction, that is, the topology processing apparatus may send a 

warning message, and the topology processing apparatus generates a work order used 

for performing physical topology troubleshooting onsite. After receiving the work 

order, an implementation engineer goes to a site of the ODN device to conduct a 10 

survey, so as to feed back, according to an actual situation, whether the physical 

topology needs to be updated. In this embodiment of this application, when the first 

physical topology and the first logical topology have different correspondences, the 

topology processing apparatus sends the onsite review instruction, to facilitate 

maintenance for an optical communications network, and improve network 15 

management efficiency. 

[0139] In some embodiments of this application, based on the topology processing 

system shown in FIG. 3, the topology processing system includes an onsite terminal 

and a network management server. FIG. 9 is a schematic flowchart of interactio n 

between an onsite terminal and a network management server according to an 20 

embodiment of this application. The interaction mainly includes the following 

procedures. 

[0140] 901. The onsite terminal obtains a first onsite image collected from an 

optical distribution network ODN, where the first onsite image includes at least an 

imaging of a first port of a first ODN device, the first port is connected to a first cable, 25 

there is a first identification area used to identify the first cable on the first cable, and 

the first onsite image further includes at least an imaging of the first identification 

area on the first cable. 

[0141] 902. The onsite terminal sends the first onsite image to the network 

management server. 30 
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[0142] 903. The network management server receives the first onsite image. 

[0143] 904. The network management server identifies the first cable based on the 

first identification area on the first onsite image, and identifies, based on the first 

onsite image, the first port connected to the first cable. 

[0144] 905. The network management server generates a first correspondence 5 

between the first ODN device, the first port, and the first cable. 

[0145] It can be learned from the foregoing example descriptions that, the first 

onsite image collected from the ODN is first obtained, where the first onsite image 

includes at least the imaging of the first port of the first ODN device, the first port is 

connected to the first cable, there is the first identification area used to identify the 10 

first cable on the first cable, and the first onsite image further includes at least the 

imaging of the first identification area on the first cable; the first cable is identified 

based on the first identification area on the first onsite image, and the first port 

connected to the first cable is identified based on the first onsite image; and finally, 

the first correspondence between the first ODN device, the first port, and the first 15 

cable is generated. In this embodiment of this application, the first cable may be 

identified from the first onsite image by analyzing the first onsite image obtained 

through ODN onsite collection, and that the first cable is connected to the first port of 

the first ODN device may also be identified. The correspondence between the first 

ODN device, the first port, and the first cable may be further generated based on the 20 

foregoing image identification result. Therefore, in comparison with the prior art, in 

this embodiment of this application, automatic sorting and reviewing of resources on 

an ODN is implemented without recording by using paper labels, so that resources in 

the optical distribution network are sorted simply, fast, automatically, and reliably, 

thereby reducing human resources, improving management efficiency of the ODN 25 

device, and reducing management costs. 

[0146] In some other embodiments of this application, based on the topology 

processing system shown in FIG. 3, the topology processing system includes an onsite 

terminal and a network management server. FIG. 10 is another schematic flowchart of 

interaction between an onsite terminal and a network management server according to 30 
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an embodiment of this application. The interaction mainly includes the following 

procedures. 

[0147] 1001. The onsite terminal obtains a first onsite image collected from an 

optical distribution network ODN, where the first onsite image includes at least an 

imaging of a first port of a first ODN device, the first port is connected to a first cable, 5 

there is a first identification area used to identify the first cable on the first cable, and 

the first onsite image further includes at least an imaging of the first identification 

area on the first cable. 

[0148] 1002. The onsite terminal identifies the first cable based on the first 

identification area on the first onsite image, and identifies, based on the first onsite 10 

image, the first port connected to the first cable. 

[0149] 1003. The onsite terminal generates a first correspondence between the 

first ODN device, the first port, and the first cable. 

[0150] 1004. The onsite terminal sends the first correspondence to the network 

management server. 15 

[0151] 1005. The network management server receives the first correspondence. 

[0152] 1006. The network management server determines, based on the first 

correspondence, that the first ODN device, the first port, and the first cable are 

corresponding to each other. 

[0153] It can be learned from the foregoing example descriptions that, the first 20 

onsite image collected from the ODN is first obtained, where the first onsite image 

includes at least the imaging of the first port of the first ODN device, the first port is 

connected to the first cable, there is the first identification area used to identify the 

first cable on the first cable, and the first onsite image further includes at least the 

imaging of the first identification area on the first cable; the first cable is identified 25 

based on the first identification area on the first onsite image, and the first port 

connected to the first cable is identified based on the first onsite image; and finally, 

the first correspondence between the first ODN device, the first port, and the first 

cable is generated. In this embodiment of this application, the first cable may be 

identified from the first onsite image by analyzing the first onsite image obtained 30 
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through ODN onsite collection, and that the first cable is connected to the first port of 

the first ODN device may also be identified. The correspondence between the first 

ODN device, the first port, and the first cable may be further generated based on the 

foregoing image identification result. Therefore, in comparison with the prior art, in 

this embodiment of this application, automatic sorting and reviewing of resources on 5 

an ODN is implemented without recording by using paper labels, so that resources in 

the optical distribution network are sorted simply, fast, automatically, and reliably, 

thereby reducing human resources, improving management efficiency of the ODN 

device, and reducing management costs. 

[0154] To better understand and implement the foregoing solutions in the 10 

embodiments of this application, the following uses a correspond ing application 

scenario as an example for detailed description. 

[0155] To resolve problems of low resource accuracy and inconvenient 

information update in an optical network caused by labeling an ODN device in a PON 

conventionally by using a paper label, an embodiment of this application provides a 15 

method for intelligently identifying an optical network resource and automatically 

determining a connection relationship between ODN devices, to accurately manage 

topology resources (such as optical fiber resources, port resources, and an optical fiber 

connection relationship) on the optical network. A newly created physical topology 1 

is used as a reference, and then an ODN topology management server regularly 20 

analyzes a large amount of OLT status information and ONT status information to 

establish a logical topology 2. The changed logical topology 2 is used to drive 

physical onsite troubleshooting and the latest physical topology 1 is used to calibrate 

the logical topology 2. In this way, an ODN topology can be restored accurately, 

thereby helping improve a management capability for optical network resources and 25 

work efficiency of a maintenance operation engineer. 

[0156] In this embodiment of this application, a topology refers to a network 

structure including a network node device and a communications medium. A physical 

topology diagram is a network structure obtained through identification based on an 

actual physical connection between ODN devices. Based on the physical topology 30 
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diagram, if a fault occurs or a fault is going to occur, the physical topology diagram 

can illustrate, in a timely and specific manner, to a network administrator which 

network device is faulty. For example, if a switch on a network is faulty, based on the 

physical topology diagram, a network system can illustrate to the administrator which 

port of which switch of a large quantity of switch devices is faulty, and which network 5 

devices are connected to this port. This facilitates maintenance for the network 

administrator. 

[0157] This network management server provided in this embodiment of this 

application may be specifically an ODN topology management server. The ODN 

topology management server generates a logical topology. The logical topology 10 

illustrates how devices communicate with each other by using a physical topology. In 

this embodiment of this application, a network structure is obtained by ana lyzing 

communications service data of an OLT and an ONT such as an optical power and 

other status information, so as to obtain the logical topology. 

[0158] FIG. 11 is a schematic diagram of an implementation scenario for 15 

managing an ODN topology according to an embodiment of this application. The 

implementation scenario mainly includes the following procedures. 

[0159] First, an ODN device is configured at an ODN site. For example, the ODN 

device may be a terminal box, and an optical splitter is d isposed in the terminal box. 

For example, there are barcode identifiers premade on the terminal box, a cable, or a 20 

terminal box and a cable, and for example, the cable is an optical cable. An onsite 

terminal collects images of components such as the terminal box and the optical cable 

and images of the barcodes on the terminal box and the optical cable. An ODN 

topology management server or an onsite terminal generates a physical topology 1. 

The ODN topology management server or the onsite terminal further needs to perform 25 

data governance, for example, invalid value clearing, identifying a box body, a port of 

the box body, and a type and a position of the optical cable, identifying a barcode 

identifier of the ODN device. The ODN topology management server performs onsite 

identification and generates a topology result 1 between devices, uses the topology 

result 1, determined based on an onsite topology, as a reference, and stores the 30 
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topology result 1 in a database of the server. Status information of an OLT and an 

ONT is collected regularly or in real time. For example, performance data and alarm 

data of the OLT and the ONT may be collected. The ODN topology management 

server generates a logical topology 2, and then performs cluster analysis, key 

performance indicator (key performance indicator, KPI) feature change mining, data 5 

governance (invalid value clearing), and the like. The server obtains a topology result 

2 through data analysis. The ODN topology management server periodically 

compares a difference between the topology result 2 and the topology result 1 that is 

used as the reference. If there is a change in the topology result 2 relative to the 

topology result 1 that is used as the reference, onsite topology troubleshooting is 10 

driven to be performed. 

[0160] An embodiment of this application provides an enhanced ODN network 

topology management system. A connection relationship between a terminal box and 

an optical cable is generated in an image identification manner, where an onsite 

terminal, an ODN topology management server, the terminal box, and the optical 15 

cable are included. 

[0161] (1) Barcodes premade on the terminal box and the optical cable are used as 

ID identifiers, including but being not limited to one-dimensional barcode, a 

two-dimensional barcode, a color barcode, and another barcode pattern. 

[0162] (2) The onsite terminal collects photos or videos of components such as the 20 

terminal box and the optical cable, and photos or videos of the barcode IDs on the 

components. Through image analysis, types and positions that are of a box body, a 

port of the box body, and the optical cable, and the IDs identifiers on the components 

may be identified. 

[0163] (3) A connection relationship between ODN devices may be automatically 25 

identified and generated, a physical topology 1 is generated as a reference, and 

information is reported to the ODN topology management server and is stored in a 

database. 

[0164] (4) The newly created physical topology 1 is used as the reference, and 

then the ODN topology management server regularly analyzes a large amount of OLT 30 
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status information and ONT status information to establish a logical topology 2, 

where the status information includes an optical power and a BER. 

[0165] (5) The changed logical topology 2 is used to drive onsite physical onsite 

troubleshooting and the latest physical topology 1 is used to calibrate the logical 

topology 2. In this way, an ODN topology is restored accurately. 5 

[0166] Specifically, the physical topology 1 is used as the reference in initial 

construction, the ODN physical topology 1 is generated through image identification 

on a new ODN, where the ODN physical topology 1 is refined to a port level of an 

optical splitter, and information about the physical topology 1 is reported to the ODN 

topology management server. 10 

[0167] The ODN topology management server generates an ODN logical 

topology 2 by using a logical topology generation algorithm, monitors, in real time or 

periodically by using an OLT, status information such as an optical power of an ONT 

connected to an OLT port, and classifies ONTs that have a same variation in a same 

time period as ONTs that are connected to a same optical splitter. The used method 15 

includes but is not limited to data feature change mining, cluster analysis, and the like. 

A level of an optical splitter is identified, a change of the ODN connectio n 

relationship is continuously monitored, and information about the logical topology 2 

is reported to the ODN topology management server. 

[0168] When the ODN is created, the logical topology 2 is caliberatedbased on the 20 

physical topology 1. Then, the ODN topology management server compares the ODN 

logical topology 2 that is generated based on the logical topology generation 

algorithm with the physical topology 1 that is generated through ODN image 

identification, and continuously refreshes the ODN logical topology 2. If the logical 

topology 2 is inconsistent with the reference, prewarning is performed or an 25 

instruction is delivered to identify and compare inconsistencies, or even manual 

review is performed. An onsite construction engineer goes to the site of the ODN, to 

check whether the physical topology 1 has changed, and re-establishes a reference 

based on the physical topology 1 obtained through onsite identification. 

[0169] In the topology processing method provided in this embodiment of this 30 
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application, a level-2 optical splitter network is used as an example for description. 

The network is merely used for description, and is not used to limit this embodiment 

of this application. FIG. 12 is a schematic diagram of a system architecture of an 

optical communications network according to an embodiment of this application. The 

optical communications network may include: an OLT 1, a level-1 optical splitter, a 5 

level-2 optical splitter I, a level-2 optical splitter II, an ONT B_1, an ONT C_1, and 

an ONT C_2. A, B, and C refer to photographing positions of an onsite terminal. For 

example, in an onsite construction phase in a level-2 splitting scenario, a combiner 

end of a level-1 optical splitter A is connected to an OLT 01, and two level-2 optical 

splitters: an optical splitter B and optical splitter C, are installed at a splitter end. The 10 

optical splitter B and optical splitter C are installed in a terminal box, and a port 

number of the optical splitter is in a one-to-one corresponding with a port number of 

the terminal box. 

[0170] It is assumed that the ONT B_1 needs to be installed on a port 1 of the 

optical splitter B. On an optical cable connector required for onsite construction, a 15 

ring barcode on one side close to the terminal box is used as an ID identifier. A 

construction engineer installs, at the level-2 optical splitter B, one end of a cable that 

connects the ONT B_1 and the optical splitter B to the port 1 of the terminal box, and 

then collects photos or videos of components such as the terminal box and the cable, 

and photos or videos of the barcodes on the terminal box and on the cable by using an 20 

image collection apparatus. FIG. 13 is a schematic diagram of collecting images of an 

ODN device and an optical cable 1 by an onsite terminal according to an embodiment 

of this application. A physical connection relationship between a terminal box and an 

optical cable is established through photographing at an optical splitter B (that is, the 

level-2 optical splitter I). 25 

[0171] An ODN topology management server or an onsite intelligent terminal 

intelligently generates a connection relationship that is at a position of the optical 

splitter B and that is a part of a physical topology 1. The connection relationship may 

be used for identifying that a terminal box model is HW2802, that a serial number is 

SN_FAT01, that the optical splitter B has been installed inside, and that there are four 30 
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ports in total. A port 1 is connected to an optical cable, with a serial number 

SN_CABLE2001 of the optical cable and a length of 100 meters. The other three 

ports are empty as no optical cables are inserted. 

[0172] The other end of the optical cable is connected to an ONT B_1 at the home 

of a terminal user, and the onsite intelligent terminal records a connection relationship 5 

between the optical cable and the ONT B_1. An onsite-determined connection 

relationship between the level-2 optical splitter B, the optical cable, and the ONT B_1 

is used as a reference to generate a physical topology 1, and the physical topology 1 is 

stored in a database of the server 

[0173] Table 1 shows a partial physical topology 1 from the level-2 optical splitter 10 

B to an ONT provided in this embodiment of this application. 

Level-2 optical splitter Port number Optical cable ONT 

Optical splitter B 

Terminal box model: HW2802 

Serial number: SN_FAT01 

1 Connected to the port 1 

SN_CABLE2001 

Length: 100 meters 

ONT B_1 

2 Empty Empty 

3 Empty Empty 

4 Empty Empty 

 

[0174] FIG. 14 is a schematic diagram of collecting images of an ODN device, an 

optical cable 1, and an optical cable 2 by an onsite terminal according to an 

embodiment of this application. A physical connection relationship between a terminal 15 

box and an optical cable is established through photographing at an optical splitter C 

(the level-2 optical splitter II). Similarly, at the level-2 optical splitter C, a 

construction engineer inserts one end of a cable that is connected to an ONT C_1 and 

an ONT C_2 to a corresponding port of a terminal box 2. Then, an image collection 

apparatus is used to collect photos or videos of components such as the terminal box 20 

and the optical cable, and photos or videos of barcodes on the terminal box and the 

optical cable. 

[0175] An ODN topology management server or an onsite intelligent terminal 
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intelligently generates a connection relationship that is at a posit ion of the optical 

splitter B and that is a part of a physical topology 1. The connection relationship may 

be used for identifying that a terminal box model is HW2802, that a serial number is 

SN_FAT02, that the optical splitter C has been installed inside, and that there are four 

ports in total. Ports 3 and 4 are empty as no optical cables are inserted. A port 1 is 5 

connected to an optical cable, with a serial number SN_CABLE2002 of the optical 

cable and a length of 50 meters. The other end of the optical cable is connected to an 

ONT C_1 at the home of a terminal user, and a connection relationship between the 

optical cable and the ONT B_1 is recorded. Each optical cable has a unique ID 

number. At delivery, length information is bound to the ID number, and are stored in 10 

the ODN topology management server and a length of an optical cable can be 

determined if the ID is identified next time. 

[0176] A port 2 is connected to an optical cable, with a serial number 

SN_CABLE2003 of the optical cable and a length of 150 meters. The other end of the 

optical cable is connected to an ONT C_2 at the home of the terminal user, and the 15 

onsite intelligent terminal records a connection relationship between the optical cable 

and the ONT C_2. 

[0177] An onsite-determined connection relationship between the level-2 optical 

splitter C, the optical cable SN_CABLE2002, the optical cable SN_CABLE2003, the 

ONT C_1, and the ONT C_2 is used as a reference to generate a physical topology 1, 20 

and the physical topology 1 is stored in a database of the server. Table 2 shows a 

partial physical topology 1 from the level-2 optical splitter C to an ONT provided in 

this embodiment of this application. 

Level-2 optical splitter Port number Optical cable ONT 

Optical splitter C 

Terminal box model: HW2802 

Serial number: SN_FAT02 

1 Connected to the port 1 

SN_CABLE2002 

Length: 50 meters 

ONT C_1 

2 Connected to the port 2 

SN_CABLE2003 

ONT C_2 
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Level-2 optical splitter Port number Optical cable ONT 

Length: 150 meters 

3 Empty Empty 

4 Empty Empty 

 

[0178] A complete ODN physical topology 1 is generated based on a combination 

of an onsite topology of a level-2 optical splitter and information about an onsite 

topology recorded during construction of a level-1 optical splitter, and is stored in the 

database of the ODN topology management server as a reference topology. Table 3 5 

shows the complete ODN physical topology 1 provided in this embodiment of this 

application. 

OLT Optical 

cable 

Level-1 

optical 

splitter 

Port 

number 

Optical 

cable 

Level-2 

optical 

splitter 

Port 

number 

Optical 

cable 

ONT 

OLT 

01 

SN_CA

BLE01 

Optical 

splitter A 

Terminal 

box 

model: 

HW2801 

Serial 

number: 

SN_00 

1 SN_CAB

LE1001 

Length: 

1000 

meters 

Optical 

splitter B 

Terminal 

box 

model: 

HW2802 

Serial 

number: 

SN_FAT

01 

1 Connected 

to the port 1 

SN_CABL

E2001 

Length: 100 

meters 

ONT 

B_1 

2 Empty Empty 

3 Empty Empty 

4 Empty Empty 

2 SN_CAB

LE1002 

Length: 

2000 

meters 

Optical 

splitter C 

Terminal 

box 

model: 

1 

 

Connected 

to the port 1 

SN_CABL

E2002 

Length: 50 

ONT 

C_1 
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OLT Optical 

cable 

Level-1 

optical 

splitter 

Port 

number 

Optical 

cable 

Level-2 

optical 

splitter 

Port 

number 

Optical 

cable 

ONT 

HW2802 

Serial 

number: 

SN_FAT

02 

meters 

2 Connected 

to the port 1 

SN_CABL

E2003 

Length: 150 

meters 

ONT 

C_2 

3 Empty Empty 

4 Empty Empty 

 

[0179] There are two logical memories in the ODN topology management server. 

A memory 1 stores a physical topology, and a memory 2 stores a logical topology. For 

the logical topology 2 in the memory 2 in the ODN topology management server, the 

physical topology 1 in the database is used as an initial reference, performance data 5 

and alarm data of an OLT and an ONT are regularly collected, and features such as a 

steady state, a jitter, and a trend of an optical module are extracted for online 

monitoring. The key parameter information of the optical module is referred to as a 

KPI feature. KPI change mining is performed, mainly through group behavior 

similarity identification, on all ONTs connected to one port of an OLT, where 10 

similarity clustering of time sequence behavior in a window is mainly used. This can 

be used for topology discovery from a level-2 optical splitter to an ODN network at an 

ONT end. A period of time from a moment at which a fault occurs, a period in which 

the fault lasts, to a moment at which the fault is rectified is referred to as a time  

window. Based on different curves of receive optical power changes of different 15 

ONTs in the time window, the ONTs are classified into different types, and ONTs of a 

similar type are classified as ONTs that are connected to a same level-2 optical 

splitter. 
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[0180] FIG. 15a is a schematic diagram of a curve of receive optical powers of an 

OLT and an ONT in a normal case according to an embodiment of this application, 

and FIG. 15b is a schematic diagram of a curve of receive optical powers of an OLT 

and an ONT in a bending case of an optical cable according to an embodiment of this 

application. The receive optical power of the ONT is relatively stable in the normal 5 

case. However, when a segment of an optical cable is faulty over a link from the OLT 

to the ONT, the receive optical power of the ONT reduces in a fault period. After the 

fault is rectified, the receive optical power of the ONT recovers. Herein, a principle is 

described only by using an example of monitoring the receive optical power of the 

ONT, and other parameters may also be monitored. Details are not described one by 10 

one herein. 

[0181] The logical topology 2 in the memory 2 in the ODN topology management 

server regularly collects receive optical powers of all ONTs on an ODN network 

connected to an OLT 01, where the ONTs include an ONT B_1, an ONT C_1, an ONT 

C_2. A KPI feature change is used as a feature, and similarity clustering of time 15 

sequence behavior within a window is performed. This can be used for topology 

discovery from a level-2 optical splitter to an ODN network at an ONT end. 

[0182] When a bending fault occurs on an optical cable between a level-1 optical 

splitter A and a level-2 optical splitter C for the first time, FIG. 15c is a schematic 

diagram of curves of receive optical powers of all ONTs connected to an OLT when a 20 

bending fault occurs for the first time according to an embodiment of this application. 

Receive optical powers of the ONT C_1 and the ONT C_2 are reduced almost at the 

same time when the fault occurs. Both the ONT C_1 and the ONT C_2 operate at 

relatively low receive optical powers during a period when the fault is not rectified. 

By comparison, because an ODN link between the OLT and the ONT B_1 is not faulty, 25 

a receive optical power of the ONT B_1 does not change during this period of time.  

After the fault is rectified, the ONT C_1 and ONT C_2 both are recovered to 

previously normal receive optical powers. Based on analysis of similar ONT 

indicators, it can be learned that the ONT C_1 and ONT C_2 are located in a network 

of a same level-2 optical splitter while the ONT B_1 is located in a different level-2 30 
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optical splitter. 

[0183] The ODN topology management server may collect and analyze a change 

of the ONT status information, and generate a logical topology structure 2. The ODN 

topology management server regularly compares a difference between a topology 

result 2 and a topology result 1 that is used as a reference. If a determining result is 5 

that the topology result 2 is consistent with the topology result 1, it is determined that 

current topology data of the ODN network is accurate, without requiring calibration. 

[0184] The logical topology 2 in the memory 2 in the ODN topology management 

server regularly collects receive optical powers of all ONTs on the ODN network 

connected to the OLT 01. 10 

[0185] At a time point, when a bending fault occurs on the optical cable between a 

level-1 optical splitter A and a level-2 optical splitter C for a second time, FIG. 15d is 

a schematic diagram of curves of receive optical powers of all ONTs connected to an 

OLT when the bending fault occurs for the second time according to an embodiment 

of this application. Received optical powers of an ONT C_1, an ONT C_2, and an 15 

ONT C_3 are reduced almost at the same time when the fault occurs. The ONT C_1, 

the ONT C_2, and the ONT C_3 all operate at relatively low receive optical powers 

during a period when the fault is not rectified. By comparison, because an ODN link 

between the OLT and the ONT B_1 is not faulty, a receive optical power of the ONT 

B_1 does not change during this period of time. After the fault is rectified, the ONT 20 

C_1, the ONT C_2, and the ONT C_3 all are recovered to previously normal receive 

optical powers. Based on analysis of similar ONT indicators, it can be learned that the 

ONT C_1, the ONT C_2, and the ONT C_3 are located in a network of a same level-2 

optical splitter while the ONT B_1 is located in a different level-2 optical splitter. 

[0186] The ODN topology management server generates an ODN logical 25 

topology structure 2, and the ODN topology management server regularly compares a 

difference between a topology result 2 and a topology result 1 that is used as a 

reference, and in this case, the determining result is that the topology result 2 is 

consistent with the topology result 1. Because in a physical topology 1 used as a 

reference, an optical splitter B is connected only to two ONTs: the ONT C_1 and the 30 
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ONT C_2. However, in a current logical topology 2 obtained through cluster analysis, 

the optical splitter B is connected to three ONTs: the ONT C_1, the ONT C_2, and 

ONT C_3. Therefore, it is determined that current topology data of the ODN network 

may be incorrect, and prewarning is sent. The error may be caused by, including but 

not limited to, the following reasons: an onsite abnormal operation, a changed 5 

physical topology 1 is not updated in a database because a change is not uploaded to 

the database due to lacking maintenance recording, or the correct logical topology 2 

generated through cluster analysis is incorrect 

[0187] After the pre-warning is sent, the ODN topology management server 

generates a work order used for driving onsite troubleshooting for the physical 10 

topology 1. After receiving the work order, a construction engineer goes to the site of 

the optical splitter B to conduct a survey, to find that a port 3 of the optical splitter B 

is connected to a new optical cable and a new user. However, the construction 

engineer forgets to report the information, and consequently the physical topology 1 is 

not updated in the ODN topology management server. 15 

[0188] The construction engineer collects, on the site by using an image collection 

apparatus, photos or videos of components such as a terminal box and an optical cable, 

and photos or videos of barcodes on the terminal box and the optical cable. FIG. 16 is 

a schematic diagram of collecting images of an ODN device, an optical cable 1, an 

optical cable 2, and an optical cable 3 by an onsite terminal according to an 20 

embodiment of this application. A physical connection relationship between the 

terminal box and the optical cable is established through photographing at an optical 

splitter C. 

[0189] An ODN topology management server or an onsite intelligent terminal 

intelligently generates a connection relationship that is at a position of the optical 25 

splitter B and that is a part of a physical topology 1. The connection relationship may 

be used for identifying that a terminal box model is HW2802, that a serial number is 

SN_FAT02, that the optical splitter C has been installed inside, and that there are four 

ports in total. The newly installed port 3 is connected to an optical cable, with a serial 

number SN_CABLE2004 of the optical cable and a length of 100 meters. The other 30 
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end of the optical cable is connected to the ONT C_3 at the home of a terminal user, 

and a connection relationship between the optical cable and the ONT C_3 is recorded. 

An onsite-determined connection relationship between the level-2 optical splitter C, 

the optical cable, and the ONT C_3 is used as a reference to refresh a physical 

topology from the optical splitter C to an ONT. As shown in Table 4, the physical 5 

topology 1 of the ODN network is refreshed synchronously (shown in Table 5) and is 

stored in the database of the server. A connection relationship corresponding to the 

current ODN physical topology 1 is shown in FIG. 17. FIG. 17 is a schematic diagram 

of a system architecture obtained through update based on the optical communications 

network shown in FIG. 14 according to an embodiment of this application. The ODN 10 

topology management server uses the refreshed physical topology 1 as a reference, 

and records the refreshed physical topology 1 in the database. 

[0190] Table 4 shows a partial physical topology 1 from the level-2 optical splitter 

C to an ONT provided in this embodiment of this application. 

Level-2 optical splitter Port number Optical cable ONT 

Optical splitter C 

Terminal box model: HW2802 

Serial number: SN_FAT02 

1 Connected to the port 1 

SN_CABLE2002 

Length: 50 meters 

ONT C_1 

2 Connected to the port 2 

SN_CABLE2003 

Length: 150 meters 

ONT C_2 

3 Connected to the port 3 

SN_CABLE2004 

Length: 100 meters 

ONT C_3 

4 Empty Empty 

 15 

[0191] Table 5 shows a complete ODN physical topology 1 provided in this 

embodiment of this application. 
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OLT Optical 

cable 

Level-1 

optical 

splitter 

Port 

number 

Optical 

cable 

Level-2 

optical 

splitter 

Port 

number 

Optical 

cable 

ONT 

OLT 

01 

SN_CA

BLE01 

Optical 

splitter A 

Terminal 

box 

model: 

HW2801 

Serial 

number: 

SN_00 

1 SN_CAB

LE1001 

Length: 

1000 

meters 

Optical 

splitter B 

Terminal 

box model: 

HW2802 

Serial 

number: 

SN_FAT01 

1 

 

Connected 

to the port 1 

SN_CABL

E2001 

Length: 100 

meters 

ONT 

B_1 

2 Empty Empty 

3 Empty Empty 

4 Empty Empty 

2 Length of 

SN_CAB

LE1002: 

2000 

meters 

Optical 

splitter C 

Terminal 

box model: 

HW2802 

Serial 

number: 

SN_FAT02 

1 Connected 

to the port 1 

SN_CABL

E2002 

Length: 50 

meters 

ONT 

C_1 

2 Connected 

to the port 1 

SN_CABL

E2003 

Length: 150 

meters 

ONT 

C_2 

3 SN_CABL

E2004 

Length: 100 

meters 

ONT 

C_3 

4 Empty  
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[0192] In this embodiment of this application, at a construction stage and a 

reconstruction stage, through image recognition, ODN resource management accuracy 

is improved, and problems that onsite manual recording and label printing are 

time-consuming and error-prone are resolved. This resolves a problem of low ODN 

resource management accuracy in a related technology in addition to improving 5 

construction efficiency. Subsequently, the ODN topology server automatically 

matches, sorts, and reviews a change of a to-be-sorted logical topology, thereby 

automatically sorting and reviewing resources in the optical fiber distribution network, 

and improving reliability of sorting resources in the optical fiber distribution network. 

In this way, resources on the optical network are sorted simply, quickly, automatically, 10 

and reliably, human resource investment is reduced, check efficiency is greatly 

improved, and check work of optical network resources is regularized. 

[0193] The following first describes in detail a topology processing apparatus 

provided in an embodiment of this application. Referring to FIG. 18a, an embodiment 

of this application provides a topology processing apparatus 1800, including: 15 

an image obtaining module 1801, configured to obtain a first onsite image 

collected from an optical distribution network ODN, where the first onsite image 

includes at least an imaging of a first port of a first ODN device, the first port is 

connected to a first cable, there is a first identification area used to identify the first 

cable on the first cable, and the first onsite image further includes at least an imaging 20 

of the first identification area on the first cable; 

an image identification module 1802, configured to identify the first cable 

based on the first identification area on the first onsite image, and identify, based on 

the first onsite image, the first port connected to the first cable; and 

a mapping module 1803, configured to generate a first correspondence 25 

between the first ODN device, the first port, and the first cable. 

[0194] In some embodiments of this application, there is a device identification 

area on the first ODN device, the device identification area is used to identify the first 

ODN device, and the first onsite image further includes an imaging of the device 

identification area; and the image identification module 1802 is further configured to 30 
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identify the first ODN device based on the device identification area on the first onsite 

image. 

[0195] In some embodiments of this application, the device identification area is 

used to indicate at least one of the following information: an identifier of the first 

ODN device, a port arrangement manner of the first ODN device, a type of the first 5 

ODN device, a serial number of the first ODN device, or a production date of the first 

ODN device. 

[0196] In some embodiments of this application, the image obtaining module 

1801 is further configured to obtain a second onsite image, where the second onsite 

image includes at least an imaging of a second port of a first optical network terminal 10 

ONT, and the second port is connected to the first cable; 

the image identification module 1802 is further configured to identify, 

based on the second onsite image, the second port connected to the first cable; and 

the mapping module 1803 is further configured to generate a second 

correspondence between a first ONT, the second port, and the first cable. 15 

[0197] In some embodiments of this application, as shown in FIG. 18b, the 

topology processing apparatus 1800 further includes: 

a physical topology generation module 1804, configured to generate a first 

physical topology based on the first correspondence and the second correspondence. 

[0198] In some embodiments of this application, as shown in FIG. 18c, the 20 

topology processing apparatus 1800 is an onsite terminal, and the topology processing 

apparatus 1800 further includes: 

a sending module 1805, configured to send the first physical topology to a 

network management server. 

[0199] In some embodiments of this application, the topology processing 25 

apparatus 1800 is a network management server, and the image obtaining module 

1801 is configured to receive the first onsite image sent by an onsite terminal, where 

the first onsite image is obtained by the onsite terminal by collecting an onsite image 

of the ODN. 

[0200] In some embodiments of this application, as shown in FIG. 18c, the 30 
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topology processing apparatus 1800 is an onsite terminal, and the topology processing 

apparatus 1800 further includes: 

a sending module 1805, configured to send the first correspondence to a 

network management server. 

[0201] In some embodiments of this application, as shown in FIG. 18d, the 5 

topology processing apparatus 1800 is a network management server, and the 

topology processing apparatus 1800 further includes: 

a status collection module 1806, configured to periodically collect first 

status information of the first ONT from the first physical topology; 

a logical topology generation module 1807, configured to perform status 10 

change analysis on the first status information by using a preconfigured logical 

topology generation algorithm, and generate a first logical topology based on a status 

change analysis result, where the first logical topology includes a correspondence 

between the first ODN device, the first cable, and the first ONT; and 

a topology analysis module 1808, configured to perform comparison 15 

analysis between the first physical topology and the first logical topology, and 

determine, based on a comparison analysis result, whether the first physical topology 

needs to be updated. 

[0202] As shown in FIG. 3, an embodiment of this application provides a 

topology processing system. The topology processing system includes an onsite 20 

terminal and a network management server. 

[0203] The onsite terminal is configured to obtain a first onsite image collected 

from an optical distribution network ODN, where the first onsite image includes at 

least an imaging of a first port of a first ODN device, the first port is connected to a 

first cable, there is a first identification area used to identify the first cable on the first 25 

cable, and the first onsite image further includes at least an imaging of the first 

identification area on the first cable. 

[0204] The onsite terminal is further configured to send the first onsite image to 

the network management server. 

[0205] The network management server is configured to receive the first onsite 30 
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image; identify the first cable based on the first identification area on the first onsite 

image, and identify, based on the first onsite image, the first port connected to the first 

cable; and generate a first correspondence between the first ODN device, the first port, 

and the first cable. 

[0206] As shown in FIG. 3, an embodiment of this application provides a 5 

topology processing system. The topology processing system includes an onsite 

terminal and a network management server. 

[0207] The onsite terminal is configured to obtain a first onsite image collected 

from an optical distribution network ODN, where the first onsite image includes at 

least an imaging of a first port of a first ODN device, the first port is connected to a 10 

first cable, there is a first identification area used to identify the first cable on the first 

cable, and the first onsite image further includes at least an imaging of the first 

identification area on the first cable; identify the first cable based on the first 

identification area on the first onsite image, and identify, based on the first onsite 

image, the first port connected to the first cable; and generate a first correspondence 15 

between the first ODN device, the first port, and the first cable. 

[0208] The onsite terminal is further configured to send the first correspondence 

to the network management server. 

[0209] The network management server is configured to receive the first 

correspondence; and determine, based on the first correspondence, that the first ODN 20 

device, the first port, and the first cable are corresponding to each other. 

[0210] It should be noted that, for brief description, the foregoing method 

performed by the topology processing apparatus is described as a series of actions. 

However, a person skilled in the art should know that this application is not limited to 

the described order of the actions, because according to this application, some steps 25 

may be performed in another order or performed simultaneously. In addition, it should 

be further appreciated by a person skilled in the art that the embodiments described in 

this specification all are embodiments, and the actions and modules are not 

necessarily required by this application. 

[0211] Because content such as information exchange between and an execution 30 
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process of modules/units of the foregoing apparatus belongs to a same idea as the 

method embodiments of this application, the content brings same technical effects as 

the method embodiments of this application. For specific content, refer to the 

descriptions in the method embodiments of this application described above. This is 

not further described herein again. 5 

[0212] An embodiment of this application further provides a computer storage 

medium. The computer storage medium stores a program, and the program is used to 

perform some or all of the steps described in the foregoing method embodiments. 

[0213] FIG. 19 is a schematic structural diagram of still another topology 

processing apparatus according to an embodiment of this application. The topology 10 

processing apparatus is an onsite terminal, and the onsite terminal may include a 

processor 191 (for example, a CPU), a memory 192, a transmitter 194, and a receiver 

193. The transmitter 194 and the receiver 193 are coupled to the processor 191, and 

the processor 191 controls a sending action of the transmitter 194 and a receiving 

action of the receiver 193. The memory 192 may include a high-speed RAM memory, 15 

or may further include a non-volatile memory NVM, for example, at least one 

magnetic disk memory. The memory 192 may store various instructions, to implement 

various processing functions and implement method steps of this embodiment of this 

application. Optionally, the onsite terminal in this embodiment of this application may 

further include one or more of a power supply 195, a communications bus 196, and a 20 

communications port 197. The receiver 193 and the transmitter 194 may be integrated 

into a transceiver of the onsite terminal, or may be a receive antenna and a transmit 

antenna that are independent of each other on the onsite terminal. The 

communications bus 196 is configured to implement a communication connection 

between elements. The communications port 197 is configured to implement a 25 

connection and communication between the onsite terminal and another peripheral. 

The onsite terminal in this embodiment of this application may further include a 

camera 198, and the camera 198 is configured to take onsite photos of devices such as 

an ODN device, a cable, an ONT, and an OLT. For details, refer to the descrip tions in 

the foregoing embodiment. 30 
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[0214] In this embodiment of this application, the memory 192 is configured to 

store computer-executable program code, where the program code includes an 

instruction. When the processor 191 executes the instruction, the processor 191 is 

enabled to execute a processing action of the onsite terminal in the foregoing method 

embodiments, and the transmitter 194 is enabled to execute a sending action of the 5 

onsite terminal in the foregoing method embodiments. Implementation principles and 

technical effects thereof are similar, and details are not described herein again. 

[0215] FIG. 20 is a schematic structural diagram of still another topology 

processing apparatus according to an embodiment of this application. The topology 

processing apparatus is a network management server, and the network management 10 

server may include a processor (for example, a CPU) 201, a memory 202, a receiver 

203, and a transmitter 204. The receiver 203 and the transmitter 204 are coupled to the 

processor 201, and the processor 201 controls a receiving action of the receiver 203 

and a sending action of the transmitter 204. The memory 202 may include a 

high-speed RAM memory, or may further include a non-volatile memory NVM, for 15 

example, at least one magnetic disk memory. The memory 202 may store various 

instructions, to implement various processing functions and implement method steps 

of this embodiment of this application. Optionally, the network management server in 

this embodiment of this application may further include one or more of a power 

supply 205, a communications bus 206, and a communications port 207. The receiver 20 

203 and the transmitter 204 may be integrated into a transceiver of the network 

management server, or may be a receive antenna and a transmit antenna that are 

independent of each other on the network management server. The communications 

bus 206 is configured to implement a communication connection between elements. 

The communications port 207 is configured to implement a communication 25 

connection between the network management server and another peripheral. 

[0216] In this embodiment of this application, the memory 202 is configured to 

store computer-executable program code, where the program code includes an 

instruction. When the processor 201 executes the instruction, the instruction enables 

the processor 201 to execute a processing action of the onsite terminal in the 30 



58 

foregoing method embodiments, and enables the transmitter 204 to execute a sending 

action of the network management server in the foregoing method embodiments. 

Implementation principles and technical effects thereof are similar, and details are not 

described herein again. 

[0217] In another possible design, when the topology processing apparatus is a 5 

chip in the onsite terminal or in the network management server, the chip includes a 

processing unit and a communications unit. The processing unit may be, for example, 

a processor, and the communications unit may be, for example, an input/output 

interface, a pin, or a circuit. The processing unit may execute a computer-executable 

instruction stored in a storage unit, so that the chip in the terminal performs the 10 

topology processing method in any one of the first aspect and the possible 

implementations. Optionally, the storage unit is a storage unit inside the chip, for 

example, a register or a buffer. The storage unit may be alternatively a storage unit 

located outside the chip in the onsite terminal or the network management server, for 

example, a read-only memory (read-only memory, ROM), a static storage device of 15 

another type that can store static information and an instruction, or a random access 

memory (random access memory, RAM). 

[0218] The foregoing processor may be a general-purpose central processing unit 

(CPU), a microprocessor, an application-specific integrated circuit 

(application-specific integrated circuit, ASIC), or one or more integrated circuits for 20 

controlling program execution of the wireless communication method in the first 

aspect. 

[0219] In addition, it should be noted that the apparatus embodiments described 

above are merely examples. The units described as separate parts may or may not be 

physically separate, and parts displayed as units may or may not be physical units, 25 

may be located in one position, or may be distributed on a plurality of network units. 

Some or all of the modules may be selected based on an actual requirement to achieve 

the objectives of the solutions of the embodiments. In addition, in the accompanying 

drawings of the apparatus embodiments provided in this application, connection 

relationships between modules indicate that the modules have communication 30 
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connections with each other, which may be specifically implemented as one or more 

communications buses or signal cables. A person of ordinary skill in the art may 

understand and implement the embodiments without creative efforts. 

[0220] Based on the descriptions of the foregoing implementations, a person 

skilled in the art may clearly understand that this application may be implemented by 5 

using software in addition to necessary universal hardware, or by dedicated hardware 

including a dedicated integrated circuit, a dedicated CPU, a dedicated memory, a 

dedicated component, and the like. Generally, any functions that can be performed by 

a computer program can be easily implemented by using corresponding hardware. 

Moreover, a specific hardware structure used to achieve a same function may be of 10 

various forms, for example, in a form of an analog circuit, a digital circuit, a dedicated 

circuit, or the like. However, as for this application, a software program 

implementation is a better implementation in most cases. Based on such an 

understanding, the technical solutions of this application essentially or the part 

contributing to the prior art may be implemented in a form of a software product. The 15 

computer software product is stored in a readable storage medium, such as a floppy 

disk, a USB flash drive, a removable hard disk, a read-only memory (ROM, 

Read-Only Memory), a random access memory (RAM, Random Access Memory), a 

magnetic disk, or an optical disc of a computer, and includes several instructions for 

instructing a computer device (which may be a personal computer, a server, a network 20 

device, or the like) to perform the methods described in the embodiments of this 

application. 

[0221] All or some of the foregoing embodiments may be implemented by using 

software, hardware, firmware, or any combination thereof. When being implemented 

by using the software, all or some of the embodiments may be implemented in a form 25 

of a computer program product. 

[0222] The computer program product includes one or more computer instructions. 

When the computer program instructions are loaded and executed on a computer, 

some or all of the procedures or functions according to the embodiments of this 

application are generated. The computer may be a general-purpose computer, a 30 
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special-purpose computer, a computer network, or another programmable apparatus. 

The computer instructions may be stored in a computer-readable storage medium or 

may be transmitted from a computer-readable storage medium to another 

computer-readable storage medium. For example, the computer instructions may be 

transmitted from a website, computer, server, or data center to another website, 5 

computer, server, or data center in a wired (for example, a coaxial cable, an optical 

fiber, or a digital subscriber line (DSL)) or wireless (for example, infrared, radio, or 

microwave) manner. The computer-readable storage medium may be any usable 

medium accessible by a computer, or a data storage device, such as a server or a data 

center, integrating one or more usable media. The usable medium may be a magnetic 10 

medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical 

medium (for example, a DVD), a semiconductor medium (for example, a solid-state 

drive Solid State Disk (SSD)), or the like. 
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CLAIMS 

What is claimed is: 

1. A topology processing method, comprising: 

obtaining, by a topology processing apparatus, a first onsite image collected from 

an optical distribution network ODN, wherein the first onsite image comprises at least 5 

an imaging of a first port of a first ODN device, the first port is connected to a first 

cable, a first identification area used to identify the first cable is disposed on the first 

cable, and the first onsite image further comprises at least an imaging of the first 

identification area on the first cable; 

identifying, by the topology processing apparatus, the first cable based on the 10 

first identification area on the first onsite image, and identifying, based on the first 

onsite image, the first port connected to the first cable; and 

generating, by the topology processing apparatus, a first correspondence between 

the first ODN device, the first port, and the first cable. 

2. The method according to claim 1, wherein a device identification area is 15 

disposed on the first ODN device, the device identification area is used to identify the 

first ODN device, and the first onsite image further comprises an imaging of the 

device identification area; and the method further comprises: 

identifying, by the topology processing apparatus, the first ODN device based on 

the device identification area on the first onsite image. 20 

3. The method according to claim 2, wherein the device identification area is 

used to indicate at least one of the following information: an identifier of the first 

ODN device, a port arrangement manner of the first ODN device, a type of the first 

ODN device, a serial number of the first ODN device, or a production date of the first 

ODN device. 25 

4. The method according to any one of claims 1 to 3, wherein the method further 

comprises: 

obtaining, by the topology processing apparatus, a second onsite image, wherein 

the second onsite image comprises at least an imaging of a second port of a first 
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optical network terminal ONT, and the second port is connected to the first cable; 

identifying, by the topology processing apparatus based on the second onsite 

image, the second port connected to the first cable; and 

generating, by the topology processing apparatus, a second correspondence 

between the first ONT, the second port, and the first cable. 5 

5. The method according to claim 4, wherein the method further comprises: 

generating, by the topology processing apparatus, a first physical topology based 

on the first correspondence and the second correspondence. 

6. The method according to claim 5, wherein the topology processing apparatus 

is an onsite terminal, and the method further comprises: 10 

sending, by the topology processing apparatus, the first physical topology to a 

network management server. 

7. The method according to any one of claims 1 to 5, wherein the topology 

processing apparatus is a network management server, and the obtaining, by the 

topology processing apparatus, a first onsite image collected from an optical 15 

distribution network ODN comprises: 

receiving, by the topology processing apparatus, the first onsite image sent by an 

onsite terminal, wherein the first onsite image is obtained by the onsite terminal by 

collecting an onsite image of the ODN. 

8. The method according to any one of claims 1 to 4, wherein the topology 20 

processing apparatus is an onsite terminal, and the method further comprises: 

sending, by the topology processing apparatus, the first correspondence to a 

network management server. 

9. The method according to any one of claims 1 to 8, wherein the method further 

comprises: 25 

obtaining, by the topology processing apparatus, a third onsite image collected 

from the ODN, wherein the third onsite image comprises at least an imaging of a third 

port of a second ODN device, and the third port is connected to the first cable; 

identifying, by the topology processing apparatus based on the third onsite image, 

the third port connected to the first cable; and 30 
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generating, by the topology processing apparatus, a third correspondence 

between the second ODN device, the third port, and the first cable. 

10. The method according to any one of claims 1 to 8, wherein the first onsite 

image further comprises imagings of a plurality of ports of the first ODN device, and 

the identifying, based on the first onsite image, the first port connected to the first 5 

cable comprises: 

identifying, by the topology processing apparatus, the first port based on a port 

arrangement manner observed by the plurality of ports and a relative position 

relationship between the first cable and a port. 

11. The method according to claim 5, wherein the topology processing apparatus 10 

is a network management server, and the method further comprises: 

periodically collecting, by the topology processing apparatus, first status 

information of the first ONT from the first physical topology; and 

performing, by the topology processing apparatus, status change analysis on the 

first status information by using a preconfigured logical topology generation 15 

algorithm, and generating a first logical topology based on a status change analysis 

result, wherein the first logical topology comprises a correspondence between the first 

ODN device, the first cable, and the first ONT; and 

performing, by the topology processing apparatus, comparison analysis be tween 

the first physical topology and the first logical topology, and determining, based on a 20 

comparison analysis result, whether the first physical topology needs to be updated. 

12. The method according to claim 11, wherein the first status information 

comprises performance data of the first ONT or alarm data of the first ONT. 

13. The method according to claim 11 or 12, wherein the performing, by the 

topology processing apparatus, status change analysis on the first status information 25 

by using a preconfigured logical topology generation algorithm comprises: 

obtaining, by the topology processing apparatus based on the first status 

information, a status change feature that is of the first ONT in a first time period; and 

performing, by the topology processing apparatus, similarity cluster analysis on 

the status change feature of the first ONT in the first time period. 30 
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14. The method according to any one of claims 11 to 13, wherein the determining, 

based on a comparison analysis result, whether the physical topology needs to be 

updated comprises: 

when the comparison analysis result is that the first physical topology and the 

first logical topology have different correspondences, sending, by the topology 5 

processing apparatus, an onsite review instruction, and dete rmining, based on an 

onsite review result, whether the first physical topology needs to be updated. 

15. The method according to any one of claims 1 to 14, wherein the first ODN 

device comprises at least one of the following devices: a fiber access terminal, a 

splitting and splicing closure, an access terminal box, or an optical distribution frame. 10 

16. A topology processing apparatus, comprising: 

an image obtaining module, configured to obtain a first onsite image collected 

from an optical distribution network ODN, wherein the first onsite image comprises at 

least an imaging of a first port of a first ODN device, the first port is connected to a 

first cable, a first identification area used to identify the first cable is disposed on the 15 

first cable, and the first onsite image further comprises at least an imaging of the first 

identification area on the first cable; 

an image identification module, configured to identify the first cable based on the 

first identification area on the first onsite image, and identify, based on the first onsite 

image, the first port connected to the first cable; and 20 

a mapping module, configured to generate a first correspondence between the 

first ODN device, the first port, and the first cable. 

17. The topology processing apparatus according to claim 16, wherein a device 

identification area is disposed on the first ODN device, the device identification area 

is used to identify the first ODN device, and the first onsite image further comprises 25 

an imaging of the device identification area; and the image identification module is 

further configured to identify the first ODN device based on the device identification 

area on the first onsite image. 

18. The topology processing apparatus according to claim 17, wherein the device 

identification area is used to indicate at least one type of the following information: an 30 
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identifier of the first ODN device, a port arrangement manner of the first ODN device, 

a type of the first ODN device, a serial number of the first ODN device, or a 

production date of the first ODN device. 

19. The topology processing apparatus according to any one of claims 16 to 18, 

wherein 5 

the image obtaining module is further configured to obtain a second onsite image, 

wherein the second onsite image comprises at least an imaging of a second port of a 

first optical network terminal ONT, and the second port is connected to the first cable; 

the image identification module is further configured to identify, based on the 

second onsite image, the second port connected to the first cable; and 10 

the mapping module is further configured to generate a second correspondence 

between the first ONT, the second port, and the first cable. 

20. The topology processing apparatus according to claim 19, the topology 

processing apparatus further comprises: 

a physical topology generation module, configured to generate a first physical 15 

topology based on the first correspondence and the second correspondence. 

21. The topology processing apparatus according to claim 20, wherein the 

topology processing apparatus is an onsite terminal, and the topology processing 

apparatus further comprises: 

a sending module, configured to send the first physical topology to a network 20 

management server. 

22. The topology processing apparatus according to any one of claims 16 to 20, 

wherein the topology processing apparatus is a network management server, and the 

image obtaining module is configured to receive the first onsite image sent by an 

onsite terminal, wherein the first onsite image is obtained by the onsite terminal by 25 

collecting an onsite image of the ODN. 

23. The topology processing apparatus according to any one of claims 16 to 19, 

wherein the topology processing apparatus is an onsite terminal, and the topology 

processing apparatus further comprises: 

a sending module, configured to send the first correspondence to a network 30 
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management server. 

24. The topology processing apparatus according to claim 21, wherein the 

topology processing apparatus is a network management server, and the topology 

processing apparatus further comprises: 

a status collection module, configured to periodically collect first status  5 

information of the first ONT from the first physical topology; 

a logical topology generation module, configured to perform status change 

analysis on the first status information by using a preconfigured logical topology 

generation algorithm, and generate a first logical topology based on a status change 

analysis result, wherein the first logical topology comprises a correspondence between 10 

the first ODN device, the first cable, and the first ONT; and 

a topology analysis module, configured to perform comparison analysis between 

the first physical topology and the first logical topology, and determine, based on a 

comparison analysis result, whether the first physical topology needs to be updated. 

25. A topology processing apparatus, wherein the topology processing apparatus 15 

comprises a processor and a memory, and the processor and the memory communicate 

with each other, wherein 

the memory is configured to store an instruction; and 

the processor is configured to execute the instruction in the memory, to perform 

the method according to any one of claims 1 to 15. 20 

26. A topology processing system, wherein the topology processing system 

comprises an onsite terminal and network management server, wherein 

the onsite terminal is configured to obtain a first onsite image collected from an 

optical distribution network ODN, wherein the first onsite image comprises at least an 

imaging of a first port of a first ODN device, the first port is connected to a first cable, 25 

a first identification area used to identify the first cable is disposed on the first cable, 

and the first onsite image further comprises at least an imaging of the first 

identification area on the first cable; 

the onsite terminal is further configured to send the first onsite image to the 

network management server; and 30 
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the network management server is configured to receive the first onsite image; 

identify the first cable based on the first identification area on the first onsite image, 

and identify, based on the first onsite image, the first port connected to the first cable; 

and generate a first correspondence between the first ODN device, the first port, and 

the first cable. 5 

27. A topology processing system, wherein the topology processing system 

comprises an onsite terminal and network management server, wherein 

the onsite terminal is configured to obtain a first onsite image collected from an 

optical distribution network ODN, wherein the first onsite image comprises at least an 

imaging of a first port of a first ODN device, the first port is connected to a first cable, 10 

a first identification area used to identify the first cable is disposed on the first cable, 

and the first onsite image further comprises at least an imaging of the first 

identification area on the first cable; identify the first cable based o n the first 

identification area on the first onsite image, and identify, based on the first onsite 

image, the first port connected to the first cable; and generate a first correspondence 15 

between the first ODN device, the first port, and the first cable; 

the onsite terminal is further configured to send the first correspondence to the 

network management server; and 

the network management server is configured to receive the first correspondence; 

and determine, based on the first correspondence, that the first ODN device, the first 20 

port, and the first cable are corresponding to each other. 

28. A computer-readable storage medium, comprising an instruction, wherein 

when the instruction is run on a computer, the computer is enabled to perform the 

method according to any one of claims 1 to 15. 

29. A computer program product comprising an instruction, wherein when the 25 

computer program product is run on a computer, the computer is enabled to perform 

the method according to any one of claims 1 to 15. 
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ABSTRACT 

A topology processing method, apparatus, and system are provided. The 

topology processing method includes: obtaining, by a topology processing apparatus, 

a first onsite image collected from an optical distribution network ODN, where the 

first onsite image includes at least an imaging of a first port of a first ODN device, the 5 

first port is connected to a first cable, a first identification area used to identify the 

first cable is disposed on the first cable, and the first onsite image further includes at 

least an imaging of the first identification area on the first cable; and identifying, by 

the topology processing apparatus, the first cable based on the first identification area 

on the first onsite image, and identifying, based on the first onsite image, the first port 10 

connected to the first cable; and generating, by the topology processing apparatus, a 

first correspondence between the first ODN device, the first port, and the first cable. 
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