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COMMUNICATION APPARATUS AND 
COMMUNICATION METHOD 

TECHNOLOGY FIELD 

[ 0001 ] The present invention relates to a communication 
device and a communication method for communicating 
with a network device via a relay device . 

cation part fails , when the relay device is not a device that 
performs a route search operation using a spanning tree 
protocol , the communication part resumes communication 
with the network device after a first time period has elapsed , 
and when the relay device is a device that performs the route 
search operation , the communication part resumes commu 
nication with the network device after a second time period 
longer than the first time period has elapsed . It becomes 
possible to more properly resume the network communica 
tion . 

BACKGROUND 
[ 0002 ] In network communication , communication is 
often performed via a relay device . Some relay devices 
detect presence or absence of a loop transmission path by 
performing a route search operation using a spanning tree 
protocol ( for example , Patent Document 1 ) . 

RELATED ART 

[ 0003 ] [ Patent Doc . 1 ] JP Laid - Open Patent Application 
Publication 2004-297475 
[ 0004 ] For example , in a network environment in which a 
route search operation using a spanning tree protocol is 
performed , when a communication device performs network 
communication , for example , due to that another network 
device is connected to a relay device , a route search opera 
tion is performed and network communication may fail . 
Even in this case , it is expected that network communication 
is appropriately resumed . 
[ 0005 ] It is desirable to provide a communication device 
and a communication method that allow network commu 
nication to be appropriately resumed . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0009 ] FIG . 1 is a block diagram illustrating a configura 
tion example of a communication system according to an 
embodiment . 
[ 0010 ] FIG . 2 is a flow diagram illustrating an operation 
example of a communication device illustrated in FIG . 1 . 
[ 0011 ] FIG . 3 is a timing chart illustrating an operation 
example of the communication system illustrated in FIG . 1 . 
[ 0012 ] FIG . 4 is a flow diagram illustrating an operation 
example of the communication device illustrated in FIG . 1 
when communication is resumed . 
[ 0013 ] FIG . 5 is a timing chart illustrating an operation 
example of the communication system illustrated in FIG . 1 
when communication is resumed . 
[ 0014 ] FIG . 6 is a flow diagram illustrating an operation 
example of a communication device according to a modified 
embodiment when communication is resumed . 
[ 0015 ] FIG . 7 is a timing chart illustrating an operation 
example of a communication system according to the modi 
fied embodiment when communication is resumed . 
[ 0016 ] FIG . 8 is a block diagram illustrating a configura 
tion example of a communication system according to 
another modified embodiment . 
[ 0017 ] FIG . 9 is a flow diagram illustrating an operation 
example of a communication device illustrated in FIG . 8 
when communication is resumed . 
[ 0018 ] FIG . 10 is a timing chart illustrating an operation 
example of the communication system illustrated in FIG . 8 
when communicatie is resumed . 
[ 0019 ] FIG . 11 is a timing chart illustrating another opera 
tion example of the communication system illustrated in 
FIG . 8 when communication is resumed . 

SUMMARY 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT ( S ) 

[ 0006 ] A communication device disclosed in the applica 
tion includes a communication part capable of communi 
cating with a network device via a relay device ; and a 
control part controlling an operation of the communication 
part such that , in a case where communication of the 
communication part fails , when the relay device is not a 
device that performs a route search operation using a span 
ning tree protocol , the communication part resumes com 
munication with the network device after a first time period 
has elapsed , and , when the relay device is a device that 
performs the route search operation , the communication part 
resumes communication with the network device after a 
second time period longer than the first time period has 
elapsed . 
[ 0007 ] A communication method disclosed in the appli 
cation includes establishing a communication between a 
communication part and a network device via a relay device ; 
determining that communication of the communication part 
has failed ; determining whether or not the relay device is not 
a device that performs a route search operation using a 
spanning tree protocol ; when the relay device is not a device 
that performs a route search operation using a spanning tree 
protocol , resuming the communication between the commu 
nication part and the network device after a first time period 
has elapsed ; and when the relay device is a device that 
performs the route search operation , resuming the commu 
nication between the communication part and the network 
device after a second time period longer than the first time 
period has elapsed . 
[ 0008 ] According to an embodiment of the communica 
tion apparatus or an embodiment of the communication 
method , in a case where communication of the communi 

[ 0020 ] In the following , an embodiment of the present 
invention is described with reference to the drawings . 

< Embodiment > [ Configuration Example ] 
[ 0021 ] FIG . 1 illustrates a configuration example of a 
communication system 201 having a communication device 
according to an embodiment of the present invention . The 
communication system 201 is configured to include a net 
work of a redundant configuration . A communication 
method according to an embodiment of the present invention 
is embodied by the present embodiment , and thus , will be 
described together . The communication system 201 includes 
multiple relay devices 11 ( three relay devices 11A , 11B , 11C 
in this example ) , a DHCP ( Dynamic Host Configuration 
Protocol ) server 12 , an information processing apparatus 13 , 
an image forming apparatus 214 , and an image forming 
apparatus 914 . 
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[ 0022 ] The relay devices 11 are hubs for relaying network 
communication . The relay devices 11 each have multiple 
ports ( not illustrated in the drawings ) and are each config 
ured to be able to connect to multiple network devices via 
the ports . The relay devices 11 control communication using 
a spanning tree protocol . Specifically , the relay devices 11 
detect presence or absence of a loop transmission path by 
performing a route search operation using a spanning tree 
protocol . Then , the relay devices 11 control communication 
such that a network packet is not transmitted in a loop when 
there is a loop transmission path . 
[ 0023 ] In this example , the relay device 11A is connected 
to the relay devices 11B , 11C and the DHCP server 12 via , 
for example , a LAN ( Local Area Network ) cable . The relay 
device 11B is connected to the relay devices 11A , 11C and 
the information processing apparatus 13 via , for example , a 
LAN cable . The relay device 11C is connected to the relay 
devices 11A , 11B and the image forming apparatuses 214 , 
914 via , for example , a LAN cable . As illustrated in FIG . 1 , 
the relay devices 11A , 11B , 11C include a loop transmission 
path . That is , the relay devices 11A , 11B , 11C form a 
network ( network NET ) of a redundant configuration . 
[ 0024 ] For example , when a network device ( for example , 
the image forming apparatus 914 ) is newly electrically 
connected to the network NET , the relay devices 11A , 11B , 
11C detect a loop transmission path by performing a route 
search operation using a spanning tree protocol . During a 
time period in which the route search operation is per 
formed , the relay devices 11A , 11B , 11C interrupt commu 
nication with devices other than the relay devices 11A , 11B , 
11C . Then , based on a processing result of the route search 
operation , the relay devices 11A , 11B , 11C control the 
communication such that a network packet is not transmitted 
in a loop . 
[ 0025 ] The DHCP server 12 is configured to assign an IP 
( Internet Protocol ) address to each of network devices 
connected to the network NET , such as the information 
processing apparatus 13 and the image forming apparatuses 
214 , 914. The DHCP server 12 is connected to the relay 
device 11A in this example . Then , based on a request from 
a network device , the DHCP server 12 assigns an IP address 
to the network device by communicating with the network 
device via the network NET . 
[ 0026 ] The information processing apparatus 13 is a so 
called personal computer in this example . The information 
processing apparatus 13 is connected to the relay device 11B 
in this example . The information processing apparatus 13 
generates print data based on a user operation , and transmits 
the print data to , for example , the image forming apparatus 
214 via the network NET . 
[ 0027 ] The image forming apparatus 214 is configured to 
form an image on a recording medium such as a sheet of 
paper based on the print data . The image forming apparatus 
214 is connected to the relay device 11C in this example . 
The image forming apparatus 214 forms an image on a 
recording medium based on the print data transmitted from 
the information processing apparatus 13 via the network 
NET . A NetBIOS name of the image forming apparatus 214 
is set to “ Printer - A ” . The image forming apparatus 214 has 
a communication device 220 , an image forming control part 
17 , an image forming part 18 , and a power supply part 19 . 
[ 0028 ] The communication device 220 is connected to the 
relay device 11C , and is configured to communicate with the 
DHCP server 12 and the information processing apparatus 

13 via the network NET . Specifically , the communication 
device 220 acquires an IP address assigned by the DHCP 
server 12 by communicating with the DHCP server 12 via 
the network NET . Then , for example , the communication 
device 220 communicates with the information processing 
apparatus 13 via the network NET using the IP address , and 
thereby , receives the print data transmitted from the infor 
mation processing apparatus 13. The communication device 
220 has a communication part 221 , a storage part 222 , and 
a communication control part 223 . 
[ 0029 ] The communication part 221 is configured to com 
municate with the DHCP server 12 and the information 
processing apparatus 13 by transmitting and receiving net 
work packets via the network NET . 
[ 0030 ] Further , as will be described below , when the relay 
devices 11A , 11B , 11C are performing a route search opera 
tion and are interrupting communication with devices other 
than the relay devices 11A , 11B , 11C , the communication 
part 221 intermittently transmits multiple search packets P 
for searching for the image forming apparatus 214 which is 
its own apparatus . In this case , the communication part 221 
transmits the multiple search packets P by broadcast . In this 
example , the search packets P are each a network packet 
having a format of “ NetBIOS Name Service ” . In each of the 
search packets P , the “ Queries ” parameter is set to “ Printer 
A ” which is the NetBIOS name of its own apparatus . The 
communication part 221 transmits the search packets P by 
broadcast using a port 137 of UDP ( User Datagram Proto 
col ) . 
[ 0031 ] In this example , a network packet having the 
format “ NetBIOS Name Service ” is used as a search packet 
P. However , the present invention is not limited to this . For 
example , a network packet used in a " Web Services on 
Devices ( WSD ) ” protocol or a network packet used in a 
“ multicast DNS ” protocol may also be used as a search 
packet P. 
[ 0032 ] The storage part 222 is a non - volatile memory . In 
the storage part 222 , search packet information INF1 is 
stored . The search packet information INF1 includes infor 
mation about a search packet P transmitted by the commu 
nication part 221 . 
[ 0033 ] The communication control part 223 is configured 
to control a communication operation of the communication 
device 220. The communication control part 223 is config 
ured , for example , using a processor , a RAM ( Random 
Access Memory ) , and the like . The communication control 
part 223 controls the communication part 221 to transmit a 
network packet to the DHCP server 12 to perform an IP 
address assignment request . When the communication part 
221 receives a network packet that is transmitted from the 
DHCP server 12 and contains information about an assigned 
IP address , the communication control part 223 acquires the 
assigned IP address based on the network packet , and 
performs network setting based on this IP address . Then , the 
communication control part 223 controls the communication 
part 221 to communicate with network devices using this IP 
address . For example , the communication part 221 commu 
nicates with the information processing apparatus 13 using 
this IP address , and thereby , when print data transmitted 
from the information processing apparatus 13 is received , 
the communication control part 223 supplies the print data 
to the image forming control part 17 . 
[ 0034 ] Also , for example , when the relay devices 11A , 
11B , 11C are performing a route search operation and are 
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interrupting communication with devices other than the 
relay devices 11A , 11B , 11C , the communication control 
part 223 controls the communication part 221 to intermit 
tently transmit multiple search packets P based on the search 
packet information INF1 stored in the storage part 222 . 
Then , when the communication part 221 receives any one of 
the multiple search packets P , the communication control 
part 223 controls the communication part 221 to stop 
transmitting search packets P and start network communi 
cation . 
[ 0035 ] The communication control part 223 has a com 
munication environment detection part 224. The communi 
cation environment detection part 224 is configured to detect 
whether or not the communication device 220 is connected 
to a network in which a route search operation is performed 
using a spanning tree protocol . Specifically , when a prede 
termined number ( for example , 3 ) of search packets P are 
transmitted and none of the predetermined number of search 
packets P is received , the communication environment 
detection part 224 determines that the communication 
device 220 is connected to a network in which a route search 
operation is performed using a spanning tree protocol . Then , 
the communication environment detection part 224 stores 
information indicating that the communication device 220 is 
connected to a network in which a route search operation is 
performed . 
[ 0036 ] The image forming control part 17 is configured to 
control an operation of the image forming part 18 based on 
print data supplied from the communication device 220 . 
[ 0037 ] The image forming part 18 is configured to form an 
image on a recording medium such as a sheet of paper based 
on an instruction from the image forming control part 17 . 
[ 0038 ] The power supply part 19 is configured to generate 
power - supply power used in the communication device 220 , 
the image forming control part 17 and the image forming 
part 18 , based on AC power supplied from an AC power 
supply AC such as a commercial power supply . The power 
supply part 19 generates power - supply power , for example , 
when a user turns on a power switch . Then , the power supply 
part 19 supplies the generated power supply power to the 
communication device 220 , the image forming control part 
17 , and the image forming part 18 . 
[ 0039 ] Similar to the image forming apparatus 214 , the 
image forming apparatus 914 is configured to form an image 
on a recording medium such as a sheet of paper based on 
print data . The image forming apparatus 914 is connected to 
the relay device 11C in this example . A NetBIOS name of 
the image forming apparatus 914 is set to “ Printer - B ” . 
[ 0040 ] With this configuration , in the communication sys 
tem 201 , for example , when the communication device 220 
of the image forming apparatus 214 performs network 
communication with the information processing apparatus 
13 , when the image forming apparatus 914 is electrically 
connected to the relay device 11C , the relay devices 11A , 
11B , 11C start a route search operation . As a result , the relay 
devices 11A , 11B , 11C interrupt communication with 
devices other than the relay devices 11A , 11B , 11C . There 
fore , the network communication being performed by the 
communication device 220 of the image forming apparatus 
214 fails . During a time period ( communication interruption 
time period T ) in which the relay devices 11A , 11B , 11C 
interrupt communication with devices other than the relay 
devices 11A , 11B , 11C , the communication device 220 of 
the image forming apparatus 214 intermittently transmits 

multiple search packets P. Then , when any one of the 
multiple search packets P is received , the communication 
device 220 determines that the communication interruption 
time period T has ended , and stops transmitting search 
packets P and resumes communication with a network 
device . As a result , in the communication system 201 , 
network communication can be appropriately resumed . 
[ 0041 ] Here , the communication part 221 corresponds to a 
specific example of a “ communication part ” in the present 
invention . The communication control part 223 corresponds 
to a specific example of a " control part ” in the present 
invention . The relay device 11C corresponds to a specific 
example of a " relay device ” in the present invention . The 
search packet P corresponds to a specific example of a 
" search packet ” in the present invention . 
[ 0042 ] [ Operation and Effect ] 
[ 0043 ] Next , operation and effect of the communication 
device 220 of the present embodiment is described . 
[ 0044 ] ( Overview of Overall Operation ) 
[ 0045 ] First , with reference to FIG . 1 , an overview of an 
overall operation of the communication system 201 is 
described . The relay devices 11A , 11B 11C relay network 
communication . The communication device 220 of the 
image forming apparatus 214 acquires an IP address 
assigned by the DHCP server 12 by communicating with the 
DHCP server 12 via the network NET . The communication 
device 220 receives print data transmitted from the infor 
mation processing apparatus 13 by communicating with the 
information processing apparatus 13 via the network NET . 
Then , the image forming apparatus 214 forms an image on 
a recording medium such as a sheet of paper based on the 
print data . 
[ 0046 ] When a network device ( for example , the image 
forming apparatus 914 ) is newly electrically connected to 
the network NET , the relay devices 11A , 11B , 11C detect a 
loop transmission path by performing a route search opera 
tion using a spanning tree protocol . During a time period in 
which the route search operation is performed , the relay 
devices 11A , 11B , 11C interrupt communication with 
devices other than the relay devices 11A , 11B , 11C . In this 
time period ( communication interruption time period T ) , the 
communication device 220 of the image forming apparatus 
214 intermittently transmits multiple search packets P. Then , 
when any one of the multiple search packets P is received , 
the communication device 220 stops transmitting search 
packets P and resumes network communication . 
[ 0047 ] ( Detailed Operation ) 
[ 0048 ] FIG . 2 illustrates an operation example of the 
communication device 220 when a user turned on the power 
switch of the image forming apparatus 214. FIG . 3 illustrates 
an operation example of the communication system 201 , in 
which ( A ) illustrates operations of the relay devices 11A , 
11B , 11C , ( B ) illustrates an operation of the communication 
device 220 , ( C ) illustrates transmission data of the commu 
nication device 220 , and ( D ) illustrates reception data of the 
communication device 220. In the following , an example is 
described in which a user turns on the power switch of the 
image forming apparatus 214 and thereby the relay device 
11C and the image forming apparatus 214 are electrically 
connected to each other . However , the present invention is 
not limited to this . For example , it is the same for a case 
where a user physically connects the image forming appa 
ratus 214 in a state in which the power switch has been 
turned on to the relay device 11C using a LAN cable and 
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thereby the relay device 11C and the image forming appa 
ratus 214 are electrically connected to each other . 
[ 0049 ] When the user turns on the power switch of the 
image forming apparatus 214 , the power supply part 19 
starts to generate power - supply power used in the commu 
nication device 220 , the image forming control part 17 , and 
the image forming part 18 , based on the AC power supplied 
from the AC power supply AC ( S501 ) . 
[ 0050 ] In the example of FIG . 3 , the relay devices 11A , 
11B , 11C perform a relay operation of network communi 
cation in a time period before a timing t301 ( ( A ) in FIG . 3 ) . 
Further , during this time period , the power switch of the 
image forming apparatus 214 is in an off state , and thus , 
power - supply power is not supplied to the communication 
device 220 ( ( B ) in FIG . 3 ) . 
[ 0051 ] Then , at the timing t301 , the user turns on the 
power switch of the image forming apparatus 214. Thus , the 
power - supply power generated by the power supply part 19 
is supplied to the communication device 220 , and the 
communication device 220 starts to operate . As a result , the 
communication device 220 is in a state capable of perform 
ing communication ( or Communication Capable State ) ( ( B ) 
in FIG . 3 ) . 
[ 0052 ] In this way , when the communication device 220 
starts to operate , the image forming apparatus 214 is elec 
trically connected to the relay device 11C . When the relay 
device 11C detects that the image forming apparatus 214 is 
electrically connected , the relay devices 11A , 11B , 11C 
perform a route search operation using a spanning tree 
protocol ( ( A ) in FIG . 3 ) . As a result , the relay devices 11A , 
11B , 11C interrupt communication with devices other than 
the relay devices 11A , 11B , 11C . In this way , a communi 
cation interruption time period T starts . 
[ 0053 ] Next , the communication device 220 transmits a 
search packet P ( S502 ) . Specifically , the communication 
control part 223 generates a search packet P based on the 
search packet information INF1 stored in the storage part 
222 , and the communication part 221 transmits the search 
packet P by broadcast . 
[ 0054 ] Next , the communication control part 223 of the 
communication device 220 confirms whether or not the 
communication part 221 has received the search packet P 
transmitted in S502 ( S503 ) . When the search packet P has 
not been received ( “ N ” in S503 ) , the communication envi 
ronment detection part 224 of the communication control 
part 223 confirms whether or not the communication part 
221 has transmitted the search packet P three or more times 
( 5504 ) . When the communication part 221 has not trans 
mitted the search packet P three or more times ( “ N ” in 
S504 ) , the process returns to S502 . When the communica 
tion part 221 has transmitted the search packet P three or 
more times ( “ Y ” in S504 ) , the communication environment 
detection part 224 determines that the communication 
device 220 is connected to a network in which a route search 
operation is performed using a spanning tree protocol 
( S505 ) , and the process returns to S502 . The communication 
device 220 repeats S502 - S505 until the search packet P is 
received . 
[ 0055 ] In the example of FIG . 3 , at a timing t302 , the 
communication device 220 transmits a first search packet P 
( ( C ) in FIG . 3 ) . Since the relay devices 11A , 11B , 11C 
interrupt communication with devices other than the relay 
devices 11A , 11B , 11C , this search packet P is lost . There 
fore , since the communication device 220 has not received 

this search packet P , the communication device 220 trans 
mits a next search packet P at a timing t303 . In this way , in 
this example , the communication device 220 intermittently 
transmits multiple search packets P at predetermined time 
intervals ( for example , every 3 seconds ) . Then , in this 
example , since a search packet Pis not received even though 
the communication part 221 has transmitted the search 
packet P three times , the communication environment detec 
tion part 224 determines that the communication device 220 
is connected to a network in which a route search operation 
is performed using a spanning tree protocol . 
[ 0056 ] When the search packet P is received in S503 ( “ Y ” 
in S503 ) , the communication device 220 starts network 
communication ( S506 ) . That is , when the search packet Pis 
received , the communication device 220 determines that the 
communication interruption time period T has ended , and 
starts network communication . 
[ 0057 ] In the example of FIG . 3 , at a timing t304 , the relay 
devices 11A , 11B , 11C end the route search operation ( FIG . 
3 ( A ) ) . As a result , the relay devices 11A , 11B , 11C release 
the interruption of communication with devices other than 
the relay devices 11A , 11B , 11C . In this way , the commu 
nication interruption time period T ends . Then , the relay 
devices 11A , 11B , 11C resume relay operations of network 
communication . Based on a processing result of the route 
search operation , the relay devices 11A , 11B , 11C control 
the communication such that a network packet is not trans 
mitted in a loop . 
[ 0058 ] At a subsequent timing t305 , the communication 
device 220 transmits a search packet P ( ( C ) in FIG . 3 ) . Since 
this search packet P is for searching for its own apparatus 
and is broadcasted , the relay device 11C transmits this 
search packet P to the relay devices 11A and 11B and also 
transmits this search packet P to the communication device 
220. Therefore , the communication device 220 receives this 
search packet P at a timing t306 ( ( D ) in FIG . 3 ) . As a result , 
the communication device 220 determines that the commu 
nication interruption time period T has ended , and starts 
network communication COM ( ( C ) and ( D ) in FIG . 3 ) . 
[ 0059 ] After the timing t306 , the communication device 
220 transmits a network packet to the DHCP server 12 to 
perform an IP address assignment request , and receives a 
network packet that is transmitted from the DHCP server 12 
and contains information about an assigned IP address . 
Then , the communication control part 223 of the commu 
nication device 220 acquires the IP address assigned by the 
DHCP server 12 based on the network packet , and performs 
network setting based on this IP address . Thereafter , the 
communication device 220 can perform network communi 
cation using this IP address . For example , the communica 
tion device 220 receives print data transmitted from the 
information processing apparatus 13 by communicating 
with the information processing apparatus 13 via the relay 
devices 11A , 11B , 11C ( the network NET ) . Then , the image 
forming apparatus 214 forms an image on a recording 
medium such as a sheet of paper based on the print data . 
[ 0060 ] Next , the communication environment detection 
part 224 of the communication device 220 confirms whether 
or not it has been determined in S505 that the communica 
tion device 220 is connected to a network in which a route 
search operation is performed using a spanning tree protocol 
( S507 ) . When it is not determined that the communication 
device 220 is connected to a network in which a route search 
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forms a communication resume process ( S603 ) . That is , in 
this case , since the communication device 220 is not con 
nected to a network in which a route search operation is 
performed , the communication device 220 performs a com 
munication resume process using a general method such as 
transmitting a network packet and waiting for a response . 
Then , after network communication is resumed , this flow 
ends . 

operation is performed ( “ N ” in S507 ) , this flow ends . The 
network is referred as “ Network For Route Search Opera 
tion ” in the drawings . 
[ 0061 ] When it is determined in S507 that the communi 
cation device 220 is connected to a network in which a route 
search operation is performed ( “ Y ” in S507 ) , the commu 
nication environment detection part 224 of the communica 
tion device 220 stores information indicating that the com 
munication device 220 is connected to a network in which 
a route search operation is performed ( S508 ) . 
[ 0062 ] As a result , this flow ends . 
[ 0063 ] In this way , when the communication device 220 is 
connected to a network in which a route search operation is 
performed using a spanning tree protocol , the communica 
tion environment detection part 224 stores information indi 
cating that the communication device 220 is connected to a 
network in which a route search operation is performed . 
Then , the communication device 220 starts network com 
munication . For example , when the communication device 
220 performs network communication , the network com 
munication may fail . Specifically , for example , when the 
communication device 220 of the image forming apparatus 
214 is performing network communication with the infor 
mation processing apparatus 13 , when the other image 
forming apparatus 914 is electrically connected to the relay 
device 11C , the relay devices 11A , 11B , 11C start a route 
search operation and a communication interruption time 
period T starts . Therefore , the network communication being 
performed by the communication device 220 of the image 
forming apparatus 214 fails . In this case , depending on 
whether or not the communication device 220 is connected 
to a network in which a route search operation is performed , 
the communication device 220 controls a resume operation 
of the network communication . In the following , such a 
resume operation of network communication is described in 
detail . 
[ 0064 ] FIG . 4 illustrates an example of a resume operation 
of network communication of the communication device 
220. FIG . 5 illustrates an example of a resume operation of 
network communication in the communication system 201 . 
[ 0065 ] First , the communication control part 223 of the 
communication device 220 confirms whether or not network 
communication has failed ( S601 ) . When the network com 
munication has succeeded ( “ N ” in S601 ) , this flow ends . 
[ 0066 ] When network communication has failed in S601 
( “ Y ” in S601 ) , the communication environment detection 
part 224 of the communication device 220 confirms whether 
or not information indicating that the communication device 
220 is connected to a network in which a route search 
operation is performed has been stored ( S602 ) . That is , when 
the communication device 220 is connected to a network in 
which a route search operation is performed using a span 
ning tree protocol , the communication environment detec 
tion part 224 stores information indicating that the commu 
nication device 220 is connected to a network in which a 
route search operation is performed in S508 ( FIG . 2 ) . 
Therefore , the communication environment detection part 
224 confirms whether or not the information indicating that 
the communication device 220 is connected to a network in 
which a route search operation is performed has been stored . 
[ 0067 ] In S602 , when the information indicating that the 
communication device 220 is connected to a network in 
which a route search operation is performed has not been 
stored ( “ N ” in S602 ) , the communication device 220 per 

[ 0068 ] In S602 , when the information indicating that the 
communication device 220 is connected to a network in 
which a route search operation is performed has been stored 
( “ Y ” in S602 ) , the communication device 220 transmits a 
search packet P ( S604 ) . Specifically , the communication 
control part 223 generates a search packet P based on the 
search packet information INF1 stored in the storage part 
222 , and the communication part 221 transmits the search 
packet P by broadcast . 
[ 0069 ] Next , the communication control part 223 of the 
communication device 220 confirms whether or not the 
communication part 221 has received the search packet P 
transmitted in S604 ( S605 ) . When the search packet P has 
not been received ( “ N ” in S605 ) , the process returns to S604 . 
The communication device 220 repeats S604 and S605 until 
the search packet P is received . 
[ 0070 ] In the example of FIG . 5 , the communication 
device 220 performs network communication COM with , 
for example , the information processing apparatus 13 in a 
time period before a timing t311 ( C ) and ( D ) in FIG . 5 ) . 
Then , at the timing t311 , the other image forming apparatus 
914 is electrically connected to the relay device 11C . As a 
result , the relay devices 11A , 11B , 11C start a route search 
operation ( ( A ) in FIG . 5 ) , and a communication interruption 
time period T starts . As a result , the network communication 
COM being performed by the communication device 220 of 
the image forming apparatus 214 fails . In this example , since 
the communication device 220 is connected to the network 
NET in which a route search operation is performed using a 
spanning tree protocol , at a timing t312 , the communication 
device 220 transmits a first search packet P ( ( C ) in FIG . 5 ) . 
Since the relay devices 11A , 11B , 11C interrupt communi 
cation with devices other than the relay devices 11A , 11B , 
11C , this search packet P is lost . Therefore , since the 
communication device 220 has not received this search 
packet P , the communication device 220 transmits a next 
search packet P at a timing t313 . In this way , in this example , 
the communication device 220 intermittently transmits mul 
tiple search packets P at predetermined time intervals ( for 
example , every 3 seconds ) . 
[ 0071 ] Then , when the search packet P is received in S605 
( “ Y ” in S605 ) , the communication device 220 resumes 
network communication ( S606 ) . That is , when the search 
packet P is received , the communication device 220 deter 
mines that the communication interruption time period T has 
ended , and resumes network communication . 
[ 0072 ] In the example of FIG . 5 , at a timing t314 , the relay 
devices 11A , 11B , 11C end the route search operation ( ( A ) 
in FIG . 5 ) . As a result , the relay devices 11A , 11B , 11C 
release the interruption of communication with devices other 
than the relay devices 11A , 11B , 11C . In this way , the 
communication interruption time period T ends . Then , the 
relay devices 11A , 11B , 11C resume relay operations of 
network communication . Based on a processing result of the 
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route search operation , the relay devices 11A , 11B , 11C 
control the communication such that a network packet is not 
transmitted in a loop . 
[ 0073 ] At a subsequent timing t315 , the communication 
device 220 transmits a search packet P ( C ) in FIG . 5 ) . Since 
this search packet P is for searching for its own apparatus 
and is broadcasted , the relay device 11C transmits this 
search packet P to the relay devices 11A and 11B and also 
transmits this search packet P to the communication device 
220. Therefore , the communication device 220 receives this 
search packet P at a timing t316 ( ( D ) in FIG . 5 ) . As a result , 
the communication device 220 determines that the commu 
nication interruption time period T has ended , and resumes 
network communication COM ( ( C ) and ( D ) in FIG . 5 ) . 
[ 0074 ] As a result , this flow ends . 
[ 0075 ] In this way , the communication device 220 starts to 
transmit multiple search packets P when the image forming 
apparatus 214 is electrically connected to the relay device 
11C , and starts network communication when any one of the 
multiple search packets P is received . As a result , in the 
communication device 220 , the time period from the end of 
the communication interruption time period T to the start of 
network communication can be shortened . 
[ 0076 ] That is , for example , a communication device can 
be configured such that the communication device starts 
network communication when a predetermined standby time 
period has elapsed after an image forming apparatus is 
electrically connected to a relay device . In this case , for 
example , even when a route search operation is completed 
in a short time , the communication device does not start 
network communication until this standby time period has 
elapsed . Therefore , there is a risk that the time period from 
the end of the communication interruption time period T to 
the start of network communication may be long . Further , 
when the configuration of the network is changed , a time 
period for performing the route search operation changes 
and the length of the communication interruption time 
period T may change . Therefore , for example , when an 
administrator tries to appropriately set the standby time 
period in order to shorten the time period to start network 
communication , each time the configuration of the network 
is changed , the administrator has to set this standby time 
period , so this is troublesome for the administrator . 
[ 0077 ] On the other hand , the communication device 220 
starts to transmit multiple search packets P when the image 
forming apparatus 214 is electrically connected to the relay 
device 11C , and starts network communication when any 
one of the multiple search packets Pis received . As a result , 
the communication device 220 can start network commu 
nication after confirming that the communication interrup 
tion time period T has ended . Therefore , in the communi 
cation device 220 , the timing to start network 
communication can be appropriately set according to the 
length of the communication interruption time period T. 
Specifically , when the length of the communication inter 
ruption time period T is short , the timing to start network 
communication can be advanced , and when the length of the 
communication interruption time period T is long , the timing 
to start network communication can be delayed . In this way , 
in the communication device 220 , the timing to start network 
communication can be appropriately set according to the 
length of the communication interruption time period T. 
Therefore , the time period from the end of the communica 
tion interruption time period T to the start of network 

communication can be shortened . Further , even when the 
configuration of the network changes , in the communication 
device 220 , the timing to start network communication can 
be appropriately set according to the length of the commu 
nication interruption time period T. Therefore , the adminis 
trator does not need to set the standby time period , and thus , 
burden on the administrator can be reduced . 
[ 0078 ] Further , in the communication device 220 , when 
network communication fails , a resume operation of net 
work communication is controlled according to whether or 
not the communication device 220 is connected to a network 
in which a route search operation is performed . That is , as 
illustrated in FIG . 4 , when the communication device 220 is 
not connected to a network in which a route search operation 
is performed ( “ N ” in S602 ) , the communication device 220 
resumes network communication after a relatively short time 
period ( first time period ) has elapsed by performing a 
communication resume operation ( S603 ) . Further , when the 
communication device 220 is connected to a network in 
which a route search operation is performed ( “ Y ” in S602 ) , 
the communication device 220 intermittently transmits mul 
tiple search packets P for searching for the image forming 
apparatus 214 which is its own apparatus , and resumes 
network communication when any one of the multiple 
search packets P is received . In other words , the communi 
cation device 220 waits for the route search operation to end 
and resumes network communication after a time period 
( second time period ) longer than the first time period has 
elapsed . In this way , in the communication device 220 , the 
resume operation of network communication is controlled 
according to whether or not the communication device 220 
is connected to a network in which a route search operation 
is performed . Therefore , network communication can be 
appropriately resumed . 
[ 0079 ] [ Effects ] 
[ 0080 ) As described above , in the present embodiment , 
when network communication fails , the resume operation of 
network communication is controlled according to whether 
or not the communication device 220 is connected to a 
network in which a route search operation is performed . 
Therefore , network communication can be appropriately 
resumed . 

First Modified Embodiment 

[ 0081 ] In the above embodiment , as illustrated in FIG . 4 , 
in the case where the communication device 220 is con 
nected to a network in which a route search operation is 
performed , when network communication fails , the commu 
nication device 220 intermittently transmits multiple search 
packets P and resumes network communication when any 
one of the multiple search packets P is received . However , 
the present invention is not limited to this . Instead of this , for 
example , it is also possible to resume network communica 
tion after waiting for a predetermined time period . In the 
following , the present modified embodiment is described in 
detail . 
[ 0082 ] Similarly to the communication system 201 ( FIG . 
1 ) according to the above embodiment , a communication 
system 201A according to the present modified embodiment 
includes an image forming apparatus 214A . The image 
forming apparatus 214A has a communication device 220A . 
The communication device 220A has a communication 
control part 223A . 
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[ 0092 ] In this way , the communication device 220A starts 
to transmit multiple search packets P after the predetermined 
time period has elapsed after the network communication 
fails . Therefore , the communication device 220A can avoid 
transmitting wasted search packets P , and thus , a load on the 
communication device 220A can be reduced . 

Second Modified Embodiment 

[ 0083 ] FIG . 6 illustrates an example of a resume operation 
of network communication of the communication device 
220A . 
[ 0084 ] First , similar to the communication device 220 
according to the above embodiment , the communication 
device 220A confirms whether or not network communica 
tion has failed ( S601 ) . When network communication has 
failed ( “ Y ” in S601 ) , the communication environment detec 
tion part 224 of the communication device 220A confirms 
whether or not the information indicating that the commu 
nication device 220A is connected to a network in which a 
route search operation is performed has been stored ( S602 ) . 
[ 0085 ] In S602 , when information indicating that the 
communication device 220A is connected to a network in 
which a route search operation is performed has been stored 
( “ Y ” in S602 ) , the communication control part 223A of the 
communication device 220A confirms whether or not a 
predetermined time period has elapsed after the network 
communication fails ( S614 ) . The predetermined time period 
is desirably , for example , equal to or slightly longer than a 
general communication interruption time period T. For 
example , this predetermined time period is set to 60 seconds . 
When the predetermined time period has not yet elapsed 
( “ N ” in S614 ) , S614 is repeated until the predetermined time 
period has elapsed . 
[ 0086 ] Then , when the predetermined time period has 
elapsed ( “ Y ” in S614 ) , the communication device 220A 
determines that the communication interruption time period 
T has ended , and resumes network communication COM 
( S606 ) . 
[ 0087 ] As a result , this flow ends . 
[ 0088 ] FIG . 7 illustrates an operation example of the 
communication system 2011. The communication device 
220A performs network communication COM with , for 
example , the information processing apparatus 13 in a time 
period before a timing t321 ( ( C ) and ( D ) in FIG . 7 ) . 
[ 0089 ] When the other image forming apparatus 914 is 
electrically connected to the relay device 11C at the timing 
t321 , the relay devices 11A , 11B , 11C start a route search 
operation ( ( A ) in FIG . 7 ) , and a communication interruption 
time period T starts . As a result , the network communication 
COM being performed by the communication device 220A 
of the image forming apparatus 214A fails . In this example , 
since the communication device 220A is connected to the 
network NET in which a route search operation is per 
formed , the communication device 220A waits from the 
timing t321 at which the network communication COM has 
failed to a timing t323 at which a predetermined time period 
has elapsed . 
[ 0090 ] In this example , at a timing t322 , the relay devices 
11A , 11B , 11C end the route search operation ( ( A ) in FIG . 
7 ) . As a result , the relay devices 11A , 11B , 11C release the 
interruption of communication with devices other than the 
relay devices 11A , 11B , 11C . In this way , the communica 
tion interruption time period T ends . Then , the relay devices 
11A , 11B , 11C resume relay operations of network commu 
nication . 
[ 0091 ] Then , at the timing t323 when the predetermined 
time period has elapsed after the network communication 
fails , the communication device 220A determines that the 
communication interruption time period T has ended and 
resumes the network communication COM ( C ) and ( D ) in 
FIG . 7 ) . 

[ 0093 ] In the above embodiment , as illustrated in FIG . 4 , 
when the communication device 220 is connected to a 
network in which a route search operation is performed , 
after network communication fails , the communication 
device 220 starts to intermittently transmit multiple search 
packets P. However , the present invention is not limited to 
this . Instead of this , for example , it is also possible that the 
communication device starts to intermittently transmit mul 
tiple search packets P after a standby time period has elapsed 
after the network communication fails . In the following , the 
present modified embodiment is described in detail . 
[ 0094 ] FIG . 8 illustrates a configuration example of a 
communication system 201B according to the present modi 
fied embodiment . The communication system 201B includes 
an image forming apparatus 214B . The image forming 
apparatus 214B has a communication device 220B . The 
communication device 220B has a storage part 222B and a 
communication control part 223B . 
[ 0095 ] The storage part 222B stores the search packet 
information INF1 and standby time period information 
INF2 . The standby time period information INF2 includes 
information about a standby time period ( standby time 
period T2 ) from when the network communication fails to 
when intermittent transmission of multiple search packets P 
starts . 
[ 0096 ] The communication control part 223B is config 
ured to control a communication operation of the commu 
nication device 220B . The communication control part 223B 
has a time period detection part 225B . The time period 
detection part 225B is configured to measure a reception 
time period T1 from when network communication fails to 
when a search packet P is received . Then , based on the 
reception time period Ti , the time period detection part 
225B calculates a standby time period T2 to be used when 
network communication fails next time . The communication 
control part 223B stores information about the standby time 
period T2 in the storage part 222B as the standby time period 
information INF2 . 
[ 0097 ] For example , after the standby time period T2 
indicated by the standby time period information INF2 
stored in the storage part 222B has elapsed after the network 
communication fails , the communication control part 223B 
controls the communication part 221 to intermittently trans 
mit multiple search packets P based on the search packet 
information INF1 stored in storage part 222B . Then , when 
the communication part 221 receives any one of the multiple 
search packets P , the communication control part 223B 
controls the communication part 221 to stop transmitting 
search packets P and resume the network communication . 
[ 0098 ] Here , the communication control part 223B corre 
sponds to a specific example of a " control part ” in the 
present invention . The storage part 222B corresponds to a 
specific example of “ storage part ” in the present invention . 
The standby time period information INF2 corresponds to a 
specific example of “ standby time period information ” in the 
present invention . The standby time period T2 corresponds 
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to a specific example of a “ standby time period ” in the 
present invention . The reception time period T1 corresponds 
to a specific example of a “ reception time period ” in the 
present invention . 
[ 0099 ] FIG.9 illustrates an example of a resume operation 
of network communication of the communication device 
220B . 
[ 0100 ] First , similar to the communication device 220 
according to the above embodiment , the communication 
device 220B confirms whether or not network communica 
tion has failed ( S601 ) . When network communication has 
failed ( “ Y ” in S601 ) , the communication environment detec 
tion part 224 of the communication device 220B confirms 
whether or not the information indicating that the commu 
nication device 220B is connected to a network in which a 
route search operation is performed has been stored ( S602 ) . 
[ 0101 ] In S602 , when the information indicating that the 
communication device 220B is connected to a network in 
which a route search operation is performed has been stored 
( “ Y ” in step S602 ) , the communication control part 223B of 
the communication device 220B acquires information about 
the standby time period T2 based on the standby time period 
information INF2 stored in the storage part 222B ( S623 ) . 
[ 0102 ] Next , the communication control part 223B of the 
communication device 220B confirms whether or not the 
standby time period T2 has elapsed after the network com 
munication fails ( S624 ) . When the standby time period T2 
has not yet elapsed ( “ N ” in S624 ) , the communication 
control part 223B repeats S624 until the standby time period 
T2 has elapsed . 
[ 0103 ] In S624 , when the standby time period T2 has 
elapsed ( “ Y ” in S624 ) , the communication device 220B 
transmits a search packet P ( S604 ) . 
[ 0104 ] Next , the communication control part 223B of the 
communication device 220B confirms whether or not the 
communication part 221 has received the search packet P 
transmitted in S604 ( S605 ) . When the search packet P has 
not been received ( “ N ” in S605 ) , the process returns to S604 , 
and S604 and S605 are repeated until the communication 
device 220B receives the search packet P. 
[ 0105 ] When the search packet P is received in S605 ( “ Y ” 
in S605 ) , the communication device 220B resumes network 
communication ( S606 ) . 
[ 0106 ] Next , the time period detection part 225B of the 
communication device 220B detects a reception time period 
T1 from when the network communication fails to when the 
search packet P is received ( S627 ) . 
[ 0107 ] Then , based on the reception time period T1 
detected in S627 , the time period detection part 225B 
calculates a standby time period T2 to be used when network 
communication fails next time , and the communication 
control part 223B stores information about the standby time 
period T2 in the storage part 222B as the standby time period 
information INF2 ( S628 ) . 
[ 0108 ] As a result , this flow ends . 
[ 0109 ] FIG . 10 illustrates an operation example of the 
communication system 201B , in which ( A ) and ( E ) illustrate 
operations of the relay devices 11A , 11B 11C , ( B ) and ( F ) 
illustrate operations of the communication device 220B , ( C ) 
and ( G ) illustrate transmission data of the communication 
device 220B , and ( D ) and ( H ) illustrate reception data of the 
communication device 220B . ( A ) - ( D ) illustrate operations 
when network communication fails , and ( E ) - ( H ) illustrate 
operations when network communication fails next time . 

[ 0110 ] In the example of ( A ) - ( D ) in FIG . 10 , the commu 
nication device 220B performs network communication 
COM with , for example , the information processing appa 
ratus 13 in a time period before a timing t331 ( C ) and ( D ) 
in FIG . 10 ) . Then , at the timing t331 , the other image 
forming apparatus 914 is electrically connected to the relay 
device 11C . The relay devices 11A , 11B , 11C start a route 
search operation using a spanning tree protocol ( ( A ) in FIG . 
10 ) , and a communication interruption time period T starts . 
As a result , the network communication COM being per 
formed by the communication device 220B of the image 
forming apparatus 214B fails . 
[ 0111 ] The communication control part 223B acquires 
information about the standby time period T2 based on the 
standby time period information INF2 stored in the storage 
part 222B . Then , at a timing t332 when the standby time 
period T2 has elapsed after the network communication 
fails , the communication device 220B transmits a first 
search packet P ( C ) in FIG . 10 ) . In this example , the 
communication device 220B intermittently transmits mul 
tiple search packets P thereafter . 
[ 0112 ] At a timing t333 , the relay devices 11A , 11B , 11C 
complete the route search operation ( ( A ) in FIG . 10 ) , and the 
communication interruption time period T ends . The relay 
devices 11A , 11B , 11C resume relay operations of network 
communication . Thereafter , at a timing t334 , the communi 
cation device 220B transmits a search packet P ( ( C ) in FIG . 
10 ) , and at a timing t335 , the communication device 220B 
receives this search packet P ( ( D ) in FIG . 10 ) . As a result , the 
communication device 220B determines that the communi 
cation interruption time period T has ended , and resumes 
network communication COM ( ( C ) and ( D ) in FIG . 10 ) . 
[ 0113 ] The time period detection part 225B detects a 
reception time period T1 from when the network commu 
nication fails to when the search packet P is received ( from 
the timing t331 to the timing t335 ) . Then , based on the 
reception time period T1 , the time period detection part 
225B calculates a standby time period T2 to be used when 
network communication fails next time . Specifically , the 
time period detection part 225B calculates the standby time 
period T2 such that the standby time period T2 is shorter 
than the reception time period T1 . Then , the communication 
control part 223B stores information about the standby time 
period T2 in the storage part 222B as the standby time period 
information INF2 . 
[ 0114 ] Thereafter , the communication device 220B per 
forms network communication COM . Then , as illustrated in 
( E ) - ( H ) in FIG . 10 , as a timing t341 , the image forming 
apparatus 914 is connected to the relay device 11C . Then , 
the relay devices 11A , 11B , 11C start a route search opera 
tion using a spanning tree protocol ( ( E ) in FIG . 10 ) , and a 
communication interruption time period T starts . As a result , 
the network communication COM being performed by the 
communication device 220B of the image forming apparatus 
214B fails . 
[ 0115 ] The communication control part 223B acquires 
information about the standby time period T2 based on the 
standby time period information INF2 stored in the storage 
part 222B . Then , at a timing t342 when the standby time 
period T2 has elapsed after the network communication 
COM fails , the communication device 220B transmits a first 
search packet P ( ( G ) in FIG . 10 ) . In this example , the 
communication device 220B intermittently transmits mul 
tiple search packets P thereafter . 
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system 201B can be obtained . Therefore , for example , as 
compared to the case where a fixed predetermined time 
period is set as the standby time period T2 , the timing for 
resuming network communication can be appropriately set . 
[ 0124 ] In particular , in the communication device 220B , 
the standby time period T2 is calculated such that the 
standby time period T2 is shorter than the reception time 
period T1 . As a result , in the communication device 220B , 
for example , as illustrated in FIG . 10 , in the case where , due 
to a change in the configuration of the network , the time 
period in which the route search operation is performed is 
shortened and the communication interruption time period T 
is shortened , a time period before resuming network com 
munication can be shortened . That is , for example , in the 
case where a fixed standby time period T2 is used , for 
example , when a time period in which a route search 
operation is performed is shortened due to a change in the 
configuration of the network , the time from when the route 
search operation ends to when the first search packet P is 
transmitted is wasted . On the other hand , in the communi 
cation device 220B , the standby time period T2 is calculated 
such that the standby time period T2 is shorter than the 
reception time period T1 . As a result , for example , as 
illustrated in FIG . 10 , transmission of multiple search pack 
ets P can be started before the end of the route search 
operation . As a result , in the communication device 220B , 
the time period from when the communication interruption 
time period T ends to when the network communication is 
resumed can be shortened . 

Third Modified Embodiment 

[ 0116 ] At a timing t343 , the relay devices 11A , 11B , 11C 
complete the route search operation ( ( E ) in FIG . 10 ) , and the 
communication interruption time period T ends . The relay 
devices 11A , 11B , 11C resume relay operations of network 
communication . In this example , the route search operation 
is completed in a shorter time period than the previous 
operation illustrated in ( A ) - ( D ) of FIG . 10. Thereafter , at a 
timing t344 , the communication device 220B transmits a 
search packet P ( G ) in FIG . 10 ) , and at a timing t345 , the 
communication device 220B receives this search packet P 
( ( H ) in FIG . 10 ) . As a result , the communication device 
220B determines that the communication interruption time 
period T has ended , and resumes network communication 
COM ( G ) and ( H ) in FIG . 10 ) . 
[ 0117 ] Then , the time period detection part 225B detects a 
reception time period T1 from when the network commu 
nication fails to when the search packet P is received ( from 
the timing t341 to the timing t345 ) , and , based on this 
reception time period T1 , calculates a standby time period 
T2 to be used when network communication fails next time . 
Then , the communication control part 223B stores informa 
tion about the standby time period T2 in the storage part 
222B as the standby time period information INF2 . 
[ 0118 ] FIG . 11 illustrates another operation example of the 
communication system 2013. ( A ) - ( D ) in FIG . 11 are the 
same as ( A ) - ( D ) in FIG . 10 . 
[ 0119 ] In the example of ( E ) - ( H ) in FIG . 11 , the relay 
devices 11A , 11B , 11C perform a route search operation 
using a spanning tree protocol during a time period from a 
timing t351 to a timing t352 ( ( E ) in FIG . 11 ) . In this 
example , as compared to the case of ( E ) - ( H ) in FIG . 10 , the 
route search operation is completed in a short time period . 
[ 0120 ] At a timing t353 when the standby time period T2 
has elapsed after the network communication COM fails , the 
communication device 220B transmits a first search packet 
P ( G ) in FIG . 11 ) . Then , the communication device 220B 
receives this search packet P at a timing t354 ( ( H ) in FIG . 
11 ) . As a result , the communication device 220B determines 
that the communication interruption time period T has 
ended , and resumes network communication COM ( G ) and 
( H ) in FIG . 11 ) . 
[ 0121 ] Then , the time period detection part 225B detects 
a reception time period T1 from when the network commu 
nication fails to when the search packet P is received ( from 
the timing t351 to the timing t354 ) , and , based on this 
reception time period T1 , calculates a standby time period 
T2 to be used when network communication fails next time . 
Then , the communication control part 223B stores informa 
tion about the standby time period T2 in the storage part 
222B as the standby time period information INF2 . 
[ 0122 ] In this way , the communication device 220B starts 
to transmit multiple search packets P after the standby time 
period T2 has elapsed after the network communication 
fails . Therefore , the communication device 220B can avoid 
transmitting wasted search packets P , and thus , a load on the 
communication device 220B can be reduced . 
[ 0123 ] Further , the communication device 220B detects a 
reception time period T1 from when the network commu 
nication fails to when the search packet P is received , and , 
based on this reception time period T1 , calculates a standby 
time period T2 to be used when network communication 
fails next time . As a result , in the communication device 
220B , a standby time period T2 corresponding to the com 
munication interruption time period T in the communication 

[ 0125 ] In the above embodiment , when communication 
fails , the communication device 220 resumes network com 
munication when one of multiple transmitted search packets 
Pis received . However , the present invention is not limited 
to this . For example , it is also possible that network com 
munication is resumed after two or more of the transmitted 
search packets P are received . 

Fourth Modified Embodiment 

[ 0126 ] In the above embodiment , the communication 
device 220 stops transmitting search packets Pwhen any one 
of multiple transmitted search packets P is received . How 
ever , the present invention is not limited to this . For 
example , it is also possible that , after any one of the multiple 
transmitted search packets P is received , some more search 
packets P are transmitted . 
[ 0127 ] In the above , the present technology has been 
described by illustrating an embodiment and a few modified 
embodiments . However , the present technology is not lim 
ited to these embodiments or the like , and various modifi 
cations are possible . 
[ 0128 ] For example , in the above embodiments , the pres 
ent technology is applied to an image forming apparatus . 
However , without being limited to this , the present technol 
ogy can be applied to various network devices having a 
network interface . 
What is claimed is : 
1. A communication device , comprising : 
a communication part capable of communicating with a 

network device via a relay device ; and 
a control part controlling an operation of the communi 

cation part such that , in a case where communication of 
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the communication part fails , when the relay device is 
not a device that performs a route search operation 
using a spanning tree protocol , the communication part 
resumes communication with the network device after 
a first time period has elapsed , and , when the relay 
device is a device that performs the route search 
operation , the communication part resumes communi 
cation with the network device after a second time 
period longer than the first time period has elapsed . 

2. The communication device according to claim 1 , 
wherein 

the control part performs control of the operation of the 
communication part such that , in the case where the 
communication of the communication part fails , when 
the relay device is a device that performs the route 
search operation , the communication part transmits one 
or more search packets including itself as a transmis 
sion target to the relay device , and resumes communi 
cation with the network device after any one of the one 
or more search packets is received , and 

the second time period is a time period from when 
communication of the communication part fails to 
when the communication part resumes communication 
with the network device after any one of the one or 
more search packets is received . 

3. The communication device according to claim 2 , fur 
ther comprising : 

a storage part that stores standby time period information 
indicating a standby time period from when commu 
nication of the communication part fails to when the 
communication part transmits the one or more search 
packets , wherein 

the control part determines , based on the standby time 
period information , a timing at which the communica 
tion part starts transmitting the one or more search 
packets . 

4. The communication device according to claim 3 , 
wherein 

the control part measures a reception time period from 
when communication of the communication part fails 
to when any one of the one or more search packets is 
received , and , based on the reception time period , 
calculates the standby time period and stores the 
standby time period information indicating the standby 
time period in the storage part . 

5. The communication device according to claim 4 , 
wherein the control part calculates the standby time period 
such that the standby time period is shorter than the recep 
tion time period . 

6. The communication device according to claim 1 , 
wherein the control part performs control such that , when 
communication of the communication part fails , when the 
relay device is a device that performs the route search 
operation , the communication part waits until the second 
time period has elapsed , and resumes communication with 
the network device after the waiting . 

7. The communication device according to claim 1 , 
wherein the control part performs the control of the opera 
tion of the communication part such that , in an initial 
operation after the communication part and the relay device 
are electrically connected to each other , the communication 
part transmits a predetermined number of search packets 
including itself as a transmission target to the relay device 
and detects whether or not the predetermined number of 

search packets cannot be received , and thereby , determines 
whether or not the relay device is a device that performs the 
route search operation . 

8. The communication device according to claim 7 , 
wherein the communication part and the relay device are 
electrically connected to each other when power is supplied 
to the communication part and the communication part and 
the relay device are physically connected to each other . 

9. A communication method , comprising : 
establishing a communication between a communication 

part and a network device via a relay device ; 
determining that communication of the communication 

part has failed ; 
determining whether or not the relay device is not a device 

that performs a route search operation using a spanning 
tree protocol ; 

when the relay device is not a device that performs a route 
search operation using a spanning tree protocol , resum 
ing the communication between the communication 
part and the network device after a first time period has 
elapsed ; and 

when the relay device is a device that performs the route 
search operation , resuming the communication 
between the communication part and the network 
device after a second time period longer than the first 
time period has elapsed . 

10. The communication method according to claim 9 , 
further comprising : 
when the relay device is a device that performs the route 

search operation , transmitting one or more search pack 
ets to the relay device , and resuming the communica 
tion between the communication part and the network 
device after any one of the one or more search packets 
is received by the communication part , wherein 

the one or more search packets include the communica 
tion part as a transmission target , and 

the second time period is a time period from when the 
communication of the communication part is deter 
mined to have failed , to when the communication part 
resumes the communication between the communica 
tion part and the network device after any one of the 
one or more search packets is received by the commu 
nication part . 

11. The communication method according to claim 10 , 
further comprising : 

storing , in a storage part , standby time period information 
indicating a standby time period from when the com 
munication of the communication part is determined 
have failed , to when the communication part transmits 
the one or more search packets ; and 

determining , based on the standby time period informa 
tion , a timing at which the communication part trans 
mits the one or more search packets . 

12. The communication method according to claim 11 , 
further comprising : 

measuring a reception time period from when the com 
munication of the communication part is determined 
have failed , to when any one of the one or more search 
packets is received ; 

calculating , based on the reception time period , the 
standby time period ; and 

storing the standby time period information indicating the 
standby time period in the storage part . 
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13. The communication method according to claim 12 , 
wherein the standby time period is calculated such that the 
standby time period is shorter than the reception time period . 

14. The communication method according to claim 9 , 
further comprising : 
when the relay device is a device that performs the route 

search operation , waiting until the second time period 
has elapsed , and resuming the communication between 
the communication part and the network device after 
the second time period has elapsed . 

15. The communication method according to claim 9 , 
further comprising : 

electrically connecting the communication part and the 
relay device are electrically connected to each other ; 

transmitting a predetermined number of search packets to 
the relay device ; 

detecting whether or not the predetermined number of 
search packets cannot be received ; and 

based on a result of the detection , determining whether or 
not the relay device is a device that performs the route 
search operation , 

wherein the predetermined number of search packets 
include the communication part as a transmission tar 
get , and . 

16. The communication method according to claim 15 , 
further comprising : 

electrically connecting the communication part and the 
relay device when power is supplied to the communi 
cation part , wherein the communication part and the 
relay device are physically connected to each other . 


