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Abstract: In Saitama University, users can freely use a variety of network devices in the network environ-
ments of the users. Therefore, there are many kinds of network devices in the university network, and the
solutions of network troubles are complicated. To solve this problem, we have already proposed a monitoring
method of network devices by using image processing. Each monitoring device in this method, however,
needs a mobile network to inform the monitored information of network operators. If the monitoring devices
increase, this method takes a high cost. To solve the problem, this paper proposes a method of collecting
monitored information by using a remote-controlled mobile robot. In order to confirm the effectiveness of the
proposed method, we conduct experiments where monitoring devices are attached to media converters of the
university, and the mobile robot collects monitored information. Collecting one-hour monitored information
takes 1 or 2 seconds. Collecting one-day monitored information takes about 5 seconds on average and about
9 seconds at a maximum. The experimental results show that the proposed method have communication
ability equivalent to the previous research and collect monitored information in a short time. Compared to
the previous research, the proposed method reduces the communication cost in an environment of monitoring
many network devices.
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Fig. 1 Procedures of monitoring method by image processing.
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Fig. 2 Monitoring system architecture.
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Fig. 3 Collecting data of monitoring equipment.
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Fig. 4 Overview of the configuration of the monitoring system.
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RSSI of Montoring Equipment from mobile robots
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13 BEhuKy b oEATET
Fig. 13 Traveling location of the mobile robot.
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Fig. 14 Outline of an experiment on communication between

a mobile robot and monitoring equipment.
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Fig. 15 Outline of collection experiment of monitoring infor-

mation.

5 AT OERIERED SEREHRZIES 5. ZOFERTI,
BEBEMROINEIZ 442 HOFEEH A, B 15 (ZFEER
DOWEE % 78T,

FEEIL, Ay NI =0 —TNVERE, MEICATAT
T UN—F | CEER I SETER L. EBROBMIZLL
TD2OTH5A.

1. ERESNIERREROPUEBIEO MR
2. BEIOER v Mk omERE O

ING2OOHMD 720, EAEROINEITE L 721,
RSSI 59 4. FHUERTIE, 10 OFRVEHCTHRE N
TeBET7H—D) b, (1) OFFICELT 5. EBRTIE, B
REE ICEH S NERERE LT, 502 L OEREHR
(#) 13 Kbyte) % 1 B4 (£ 156 Kbyte) &, 1 H% (89
3.7Mbyte) @ 2 DD E EREENICHET . %
Bz s gL 72, SEHRRE T 7S UERKZ
AL, 17 EICHNS.

TR EIE R Y MY, BEREEOERERY MAT
LEETHL. OF Y, FHATWITE (4] OEAEE L L
T, KX OBHEE L BT Ry M2 dH b THEDK
EEEZDZENTED, Lo THRATHIZE [4] TR 10 ©
(3)~(4) DB IFERFATH L7200, REBETIIFHIL
s,

6. ERIER

6.1 BEIOKRy b EEREBROBERAERROER

AEITIE, 5.2.1 HOFERBRERIZOWTHENRL, 5 HOjE
THEBRT, BT O S E TR 159 40 Bhdo 72, R
TO4ARETIE39.800mm THAHI LD, K LOBH T
Ay b OFEHEIL 398 mm /B TH Y, HHHK 400 mm H# D
ZEDHH L.

BT OIERZ B KRy b oo KLEHEEND
ping FHUOFHFEREZR 16 12/R . EHEHEE 1 I3HEH
IEDS A Z — F LTh 54 30 WPIKE, @EDPALE IR
EARON, H57BRICITBERIEL 2o/, EHEE
QIEBEFHORY FEDNENAY — M AL LENT &EH

© 2019 Information Processing Society of Japan

35.00 BREE2

30.00 BEfREEEL

25.00

20.00
ms

15.00

10.00

5.00

0.00

Time (s)

—CARAEEY e EIRES

60
ERKEL

mmmmmmmmmmmmmmmmmmmmmmmmmm

Time (s) — AR DY —EREEES

16 BGOSR L BB K v b5 KEAHEE D ping
OFER CFGAE) (L BHEE 1~3, T @ BHEE 4~5)

Fig. 16 Obtaining time of monitoring information and ping
result (average value) from mobile robot to each mon-

itoring equipment (Top: Monitoring equipment 1, 2

and 3, Bottom: Monitoring equipment 4 and 5).

b, EHEE 1 LR UEERES LTS (kT 525
1% MWE72H720) P HREVPAEE T RoTWE, Bl
3L, BEURY PORY — FFILBEEIALETH
B, K220 MERBE S ) P OBEVEEL, F1455
WU CBEPALEIL > TWh, —J7, EHEE 4L
51%, BENLEELIIBEDLDONAY — b6 # 14 7L
bEThh, BEITKRY FAEET O E TEITT 5 BIZKE
L CEEWRER IR 30 THh A Z L 2VHIH L 7-.

oo Ry b ASEEARSE & G A A L 7-lfE & A
I VT OFEERE K 16 TICHRV BTN Y. Mosquitto
o ZIEHR,PSBE TRy b & EHEE O Broker A3[H
L, BEHERETXETEL I L a7,

D EoERER > S, BEORy b & EbRigE ok
FUGEAT S AL, BIOERIFTHROPIED 720121
oM ThHLEEZONDL. L L, EHEICH
) ERE S NCEAIEREET 2581 23ARMETH DL
L REBICI DAERE L 72,

675



BERIEF =R EE Vol.60 No.2 668-679 (Feb. 2019)

x 2 WA HROPUEEBROMR (11 RS OERER, T 11
H 5 D ¥t A5 )

Table 2 Result of collecting monitoring information (Top:

Monitoring information per hour, Bottom: Monitor-

ing information per day).

mon01 mon02 mon03 mon04 mon05

Time | RSSI | Time | RSSI | Time | RSSI | Time | RSSI | Time | RSSI
[s] | [dBm]| [s] | [dBm]| [s] | [dBm]| [s] | [dBm]| [s] | [dBm]

0.72 -58 1.05 -41 0.51 -53 3.16 -56 1.27 -55
0.96 -58 1.14 -41 0.51 -52 2.18 -57 1.25 -56
0.81 -59 0.87 -41 0.46 -54 2.20 -57 1.46 -56
0.77 -58 1.07 -42 0.54 -55 121 -57 1.58 -54
0.66 -59 1.05 -40 0.56 -55 1.41 -57 1.54 -56
T | 078 | -58.4 | 1.04 -41 052 | -53.8 | 2.03 | -56.8 | 1.42 | -55.4

alblw| Nk

mon01 mon02 mon03 mon04 mon05

Time | RSSI | Time | RSSI | Time | RSSI | Time | RSSI | Time | RSSI
[s] | [dBm] | [s] |[dBm]| [s] |[dBm]| [s] |[dBm]| [s] | [dBm]

3.58 -60 2.16 -43 1.12 -55 2.50 -56 1.61 -56
241 -60 1.76 -42 1.16 -55 2.48 -57 1.72 -53
8.15 -61 1.53 -41 1.08 -55 2.48 -57 1.77 -55
8.73 -59 1.54 -42 1.08 -55 242 -57 1.69 -56
2.36 -58 1.67 -43 1.02 -55 2.52 -58 1.71 -55
9| 5.05 | -59.6 | 1.73 | -42.2 | 1.09 -55 2.48 -57 1.70 -55

nld|lwiNn|k
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F 3 AT [4] L AR LORETEL DT X MK
Table 3 Comparison of costs between the proposed method

and the previous method.
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