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Toém tat:

Bai bao nay dé xuat mot hé thong thu thap, quan ly dir liéu cong sudt do dac cho cac tram phat
song vo tuyén. Hé théng bao gdbm cac mddun chuyén doi két ni véi cac may do va hé théng phan
mém may tinh dugc xay dung dé thu thap, quan ly, luu trif cac thdng s6 dudc guri téi tir cdc may do.
Dif liéu do dugc gan nhan theo tinh trang cla thiét bi dé hd trg cho qué trinh nhdn dang va xac dinh
16i dua trén cdc mo hinh hoc mdy. Hé thng hoat dong 6n dinh khi thir nghiém trong phong thi
nghiém véi nguén do gom 05 thiét bi phat séng vo tuyén, sir dung cac may do cong sudt vo tuyén
gadn cac mddun chuyén d6i dudc két ndi Wi-Fi d€ chuyén dir liéu v&é may chi. Hé thdng do dac va
thu thap cdng suét c6 thé dugc ('ng dung dé gidm sat tinh trang cac thiét bi phat séng lién tuc theo
thdi gian thuc, hd trg cho cng viéc stra chita bdo dudng cho cac tram phat sdng trong thdng tin
VO tuyén.

T khoa:
Do cbng suat vo tuyén, thu thap dir liéu.
Abstract:

This article proposes a system for collecting and managing measurement power data for radio
transmission stations. The system includes conversion modules connected to the meters and a
computer software system built to collect, manage, and store parameters sent from the meters.
Measurement data is labeled according to device conditions to support error identification and
identification based on machine learning models. The system operates stably in laboratory testing
with a measurement source consisting of 05 radio transmitters, using radio frequency power meters
with conversion modules connected to Wi-Fi to transfer data to the server. The measurement and
collection system can be applied to continuously monitor the status of transmitters in real time,
supporting repair and maintenance for base stations in mobile communications.

Keywords:
Power meter, collect data.

1. MO’ DAU cdng suat vo tuyén dong mot vai trd hét
Trong qua trinh van hanh, sira chita, bao  stc quan trong va dugc st dung thuong
dudng cac thiét bi thu phat song, may do  xuyén. Cac may do thé hién cac thong sb
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dinh lwong ddi véi cac ngudn phat can
kiém tra, tir d6 hd trg cho nguoi quan ly
van hanh cé thé biét dugc tinh trang hoat
dong cua céc thiét bi phéat song nham dam
bao dugc chat lugng thu phat ciing nhu
nhanh chéng dua ra dugc cac bién phép
giai quyét khac phuc néu cac thiét bj do
gap su cd. Cac may do cong suit vo tuyén
phd bién hién nay bao gom cac hing nhu
Anritsu, HP, Keysight thuong dugc su
dung dé do tryc tiép va co cung cap giao
dién truyén thong theo chuan IEEE488 toi
may tinh, nguoi st dung thuc hién qua
trinh diéu khién va doc két qua ngay tai
cac man hinh chi thi trén may do [1], [2].
Hau hét cac may do nay déu khdng hd trg
két ndi tr xa, do vay khéng thuan loi
trong viéc gidm sat thu thap dar liéu lién
tuc theo thoi gian thyc. Ngoai ra, trong
cac phong stra chita bao dudng thuong
lam viéc cung luc véi sé lwong 16n céc bd
phat song, do d6 can c6 sb luong 16n céc
may do cong suat twong tng. Di véi cac
bai toan phan tich va tim 16i trong cac bo
phat song can thyc hién lay mau dong
thoi céc thiét bi nay dé phuc vu viéc so
sanh, phan tich ddi ching, dé lam dugc
diéu nay can phai c6 mot bo thu dit liéu
tap trung. Da c6 mot sd cong trinh cdng
bd vé cac giai phéap thu thap théng s6 do
luong cho cac ung dung khac nhau [3],
[4], [5], [6]. Trong [3] trinh bay mot giai
phap thu thap cac théng sé do luong tir
c4c loai cam bién do thong s6 méi truong
dé phuc vu san xuat ndng nghiép. Céc két
qua dat duoc caa nghién ctru nay la xay
dung mot hé théng bao gom céc cam bién
duogc két ndi véi phan cang vi diéu khién
va truyén di liéu do luong vé trung tam.
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Tuy nhién, cac van dé vé luu trix thong ké
va xtr ly dit liéu chua duoc dé cap dén
trong bai bao. Trong [4] d& cap dén vin
dé chuan hoa dir liéu tir cac cam bién do
luong khac nhau. Tuy nhién, bai bao chi
tap trung vao viéc thiét ké cac giao thuc
truyén thong cho modun chuyén d6i di
licu nham chuan héa dit liéu tir cc ngudn
cam bién khac nhau. Trong [5] ciing dé
Xuat mot hé thdng tich hop cac thiét bi do
luong dién voi céc loai dung cu do khac
nhau. Tuy nhién, hé thong can phai giao
tiép voi nhau théng qua cép dir lieu va
khéng c6 hé théng quan Iy thong ké.
Nhu vay, hau hét cac hé thong da dé cap &
trén déu chua c6 hé théng thu thap, quan
ly dir liéu tap trung. Mot sé hé thong
SCADA (Supervisory Control And Data
Acquisition), DCS (Data Collection
System) dugc dé xuat trong [7], [8] dé do
ludong giam sat, diéu khién da ra doi tir
sém nhung cac hé théng nay chi phd hop
véi nhitng md hinh thu thap Ion trong
céng nghiép, khéng thich hop trong do
luong gidm sat cac thiét bi phat séng vo
tuyén do md hinh phuc tap, khé thay doi
qui md cua hé théng. Cac md hinh loT
cling da duoc trién khai rong rai trong cac
linh vuc khic nhau nhu trong nong
nghiép, cham soc stc khoe, giam sat cac
thdng s6 mai trudng hoic trong cac nha
may cbéng nghiép [3], [8], [9]. Tuy nhién,
cac hé théng nay van chua duoc trién khai
cho céc tram phat song vo tuyén.

Bai bao nay giai quyét nhirng van dé trén
bang cach thiét ké va trién khai mot hé
thdng thap dit, quan ly dix liéu tap trung tir
cac may do cong suit thdng qua mang vo
tuyén voi giao thac MQTT (Message
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Queueing Telemetry Transport). Mdédun
thu nhan dir liéu tir cac may do cong suat
vO tuyén duoc thiét ké, ché tao dé co thé
giao tiép véi cac may do cong suat hd trg
xuat dit lieu qua cac giao dién USB,
Ethernet, RS232 theo tiéu chuén
IEEE488, tich hop chirc ning truyén nhan
qua Wi-Fi hoac Ethernet dé gui dit liéu tir
cac may do vé may chi. Phan mém may
chu duoc cai dat trén may chu co chac
nang thu thap va phéan loai cac goi tin
dugc giri dén tir cac modun nay. Thong
tin sau khi thu thap duoc Iuu trir vao co sd
dir liéu theo ID (ldentification) va trang
thai cua cac bo phat séng phuc vu cho qua
trinh giam sét, phan tich va chan doan 19i.
Hé thong thuc hién viéc tao ra bo dir ligu
do ludng ang voi ting chung loai thiét bi
phat céng suat vo tuyén, tir d6 xay dung
lén cac duong dic tuyén codng suat ung
véi cac trang thai hoat dong khac nhau
cua thiét bi. Bo dit liéu nay déng vai trd
hét sac quan trong trong viéc chan doan
15i hodc dwa ra canh béo sém ddi véi tirng
loai thiét bi phat séng vo tuyén [6]. Md
hinh nay c6 thé ma rong ra nhiéu diém do
& cac khu vuc dia ly khac nhau. Muc tiéu
cua bai bao la cung cidp mot nén tang thu

thap va quan ly thong sé do ludng tng
dung trong cdng nghiép vai cac thiét bi do
ludng khac nhau nhu cac thiét bi do luong
dién, dong hd dién to, cac thiét bi do
thong s6 mai truong.

Trong Phan 2, bai bao trinh bay mé hinh
hé thong d& xuit. Qua trinh thir nghiém va
danh gia hé thdng dugc trinh bay trong
Phan 3.

2. THIET KE HE THONG THU THAP VA
QUAN LY THONG SO PO

2.1. M6 hinh hé théng

M6 hinh hé théng thu thap théng sé do vo
tuyén duoc dé xuat nhu trong Hinh 1 gom
khéi do dac va khéi thu thap di liéu.

Khéi do dac 1a cac may do cong suat co
dau ra dir liéu theo chuan IEEE488 dugc
két ndi véi modun chuyén ddi dir liéu.
Modun chuyén doi duoc thiét ké nham
chuyén do6i dir lieu tir chuan IEEE488
sang chuan JSON va nguoc lai. Khéi thu
thap dir liéu 1a mot phan mém may tinh
gom khbi MQTT broker [10] dé quan ly
cac két ndi tir cac modun chuyén doi dix
licu dén may chu. D liéu sau khi dén

Khai do dac Khai thu thap dir liéu do
Miydocang | o o | Mé-dun _
sut P chuyén dsi = &
-
<3
Miydocing | _ | Ma-dun _ e
suét T chuyén dsi NOde-RED
. usB .
RI45
¢ RS232 ¢
° ° csDL
Méydocsng | _ Ma-dun . Phén tich dir
sudt P chuyénasi »> liéu -

Hinh 1. M8 hinh hé théng thu thap théng sé do vé tuyén
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khéi MQTT broker dugc khéi Data
analysis xir Iy va phan luéng dit liéu, sau
d6 dir ligu nay duoc luu trir trong co s&
dir liéu. Khéi Node-RED [11], [12] 1a mét
webserver c¢6 két ndi t6i co so dir lieu
cung cip cho ngudi ding giao dién dé
quan sat va quan ly cac thong tin do dac
dudi dang dd thi, d@)ng hoé Gauss. Nguoi
ding ciing c6 thé cdu hinh cai dit t6i cac
may do thong qua giao dién web.

2.2. Médun chuyén d6i dir liéu

Modun chuyén doi dir liéu bao gom khoi
két ndi, khdi truyen thong, khoi xa ly
trung tdm va khdi ngudn cung cap duogc
thuc hién boi IC MT7688 nhu duwoc mo ta
trong Hinh 2. Khéi két néi trong modun
cung cap giao thac truyén nhan di liéu
gitta mAdun va dau ra so cia may do cong
suat thong qua céc két ndi nhu USB,
Ethernet, RS232. Khéi truyén théng thuc
hién viéc két ndi modun chuyén doi dix
lieu toi may chu théng qua cac két ndi
Ethernet, Wi-Fi va mang di dong. Khéi
xu ly trung tdm trén modun st dung hé
diéu hanh nhing OpenWRT [13]. Mot
phan mém viét bang ngdn ngir Python
dugc xay dung dé giao tiép, quan ly cac
két ndi gitra modun voi may do va giira
modun v&i may chu.

Mé-dun chuyén déi di¥ ligu

Wi-Fi,

| | Ethernet,

Mangdi
dong

Mdy do
cong suat

USB,
RI45,
RS232

Méy chl

Hinh 2. Médun chuyén déi dir liéu

Hinh 3 d& xuét luu d6 thuat toan cua
chuong trinh. Khi médun dwoc cip
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ngudn, moédun dugc khoi tao va sé tai cac
tham sb cdu hinh dwgc luu trit trong bod
nhé EEPROM cho hoat dong cua modun.
Sau d6 chuong trinh s& chuyén sang ché
d6 vong lap va kiém tra cac két nbi dén
may chii va dén may do.

R
I:‘ Bat dau _}I

‘ Khé&i tao mé-dun ‘

Do két ndi tir
may chi
& Ccoé
Xac thwe div ligu
Y/ N va giri téi may do
Khéng &1 |
Do két ndi tir
may do
+ cé Xéc thwe di¥ liéu
< Y/N ———| vaglitoimay
< .
héng *
s ™
[ Kétthic |

. A
. Py

Hinh 3. Lwu db thuat toan thwc hién trén médun
chuyén déi div liéu
Néu co két ndi duogc thiét l1ap, chuong
trinh s& goi toi khéi xir Iy twong wng trong
tung truong hop. Dir ligu nhan dugc tur
may chu ¢6 dang la mot chudi JSON chira
noi dung truy van hoic diéu khién may do
cong suat. Khdi xur Iy cia modun s& phan
tach chudi JSON va chuyén dbi dir lidu
nhan duoc tir may cha sang dang chuan
IEEE448 va gui toi may do khong quan
két ndi gitra may do véi moédun chuyén
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ddi. Trong truong hop c6 dit liéu giri dén
maéy chu tir may do, modun chuyén doi sé
phan tach dir liéu tir chuan IEEE448 va to
hop lai thanh chudi JSON va giri chudi
nay tgi may chu. Trong cac truong hop dir
liéu khéng hop 18, phan mém s& bo qua va
thuc hién tiép tuc chu trinh lip cho dén
khi tit ngudn cho modun chuyén dbi.

Dir liéu thu duoc tor may do dugc dinh
dang thanh cac chudi JSON nhu vi du
sau:

JSON {“1D": “1234”, “command”:
“Measure[1]|2]: POWer?”, “Data”: “value”,
“Checksum”: OxFFFF}.

2.3. B6 thu thap div liéu

Bo thu thap dir liéu do 1a mot phan mém
dugc 1ap trinh va cai dat trén may tinh c6
kién trac nhu trong Hinh 4.

Kh&i thu thép di¥ ligu do
Khdi chuyén dai Khéi ghép néi
| Céu hinh thigt b |<—~| Ghép chuli ISON |
[
1n
| Quan Iy két ndi | | HTTP Server ]-——>
b/Sub T
Ktidodac el
marr T Dashboard
Wi tra vi sira 13i dir ligu
Coueyin 1t
- eh e NodeRed
=
L
| B dém dir ligu |»—--{ D ligu 0 }

Hinh 4. So d6 kién tric cha bé thu thap dir liéu

Khéi thu thap dit liéu do duoc phan chia
thanh 2 khéi con gdm khéi chuyén d6i c6
nhiém vu quan ly cac két ndi dén va di tir
méy chi. Khdi quan ly chu d& (Topic)
kiém tra va phan loai cac dit liéu dén may
chu theo cac tiéu dé khac nhau. Khdi
kiém tra va sua 16i dir liéu dam bao tinh
chinh xac cua dir liéu dua trén cac thuat
toan checksum va sira 16i. Sau do dir liéu
dugc dua qua khdi tach chudi JSON dé

phén tach dir li¢u thanh cac truong dix liéu
khéac nhau. Cac dir liéu nay dugc dua vao
bo dém dir liéu dé dam bao qué trinh nhan
dir liéu duoc dong bo va khdng mat dir
liéu.

Khéi ghép dix liéu s& doc dir liéu tir bo
dém va xu ly dir lidu & cac giai doan tiép
theo. Vi cac dir liéu hop 1€ sé dugc ghi
vao co so dir lieu dé phuc vu quan ly
thng ké. Ngoai ra dit liéu ciing duge dua
dén ludng dir liéu http dé cac phan mém
khac co thé truy cap truc tiép toi céc dir
liéu nay. Toan b phan giao dién hién thi
va quan Iy duoc thuc hién trén nén tang
Node-RED nhu trong Hinh 5. Nguoi quan
ly c6 thé thuc hién viéc giam sat va diéu
khién théng qua giao dién web, céc dir
lieu tic thoi dugc biéu dién truc quan
du6i dang dong hd, cac dir liéu lich su
duoc biéu dién dudi dang d6 thi, cac thao
tac diéu khién ciu hinh duoc thé hién
dudi dang cac ndt bam va biéu twong. Khi
ngudi quan ly thyc hién cac thao tac cau
hinh diéu khién, noi dung cua lénh diéu
khién s& dugc déng goi dudi dang maot
chudi JSON va gui dén céc modun
chuyén dbi, ddng thoi lénh diéu khién nay
cling dugc luu trir vao trong co so dir liu.

Hinh 5. Giao dién web quan Iy cia hé théng
thu thap dir liéu do
Bo thu thap dit liéu dugc viét bang ngon
ngtr Python phién ban 3.10 hoat dong trén
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Hinh 6. Hé théng thu thap div liéu trong phong thi nghiém

méy tinh NUC11 core i7 chay hé diéu
hanh  Ubuntu 22.04.3 LTS (Jammy
Jellyfish) da cai dat phién ban Node-Red
11 va Mosquito 12 dé lam MQTT broker,
hé co so dir liéu su dung MongoDB. H¢
thdng dugc cau thanh véi cac thanh phan
ma ngudn ma véi chi phi thip va co thé
trién khai rong rai trong linh vuc giam sét,
bao tri bao dudng céc thiét bi vién thng.

3. THU NGHIEM

3.1. Kich ban thte nghiém

Trong bai bao nay chung téi thu nghiém
hé théng dé thu thap théng s6 05 bo
thu phit RRU 3959 cua Huawei nhu
trong Hinh 6.

Céac thiét bi dugc cau hinh & ché do tu
kiém tra voi 3 mic cdng suét phat thay

d6i 0, 20 W, 30 W. Pau vao cua dong hd
do cong suat dugc két ndi ngay tai dau ra
cong suat cua RRU, dau ra caa ddng hd
do cong suat duoc két ndi vai mot tai gia
100 W. Médun chuyén d6i duoc két nbi
V6i cac ddng hd do va giri gia tri do luong
vé may cha thdng qua mang WiFi trong
phong thi nghiém. Hé théng dugc kich
hoat va quan sét gia tri do dac trong sudt
qua trinh thir nghiém va kiém tra cac bo
thu phat.

3.2. Két qua va thao luan

Trong qua trinh thir nghiém hé thong dap
tmg duoc cac muc tiéu dé ra, hé théng
hoat dong lién tuc theo thoi gian va cap
nhat cac gia tri do dac kip thoi, chinh xac
nhu trong Hinh 7.

Histogram

T T T
—— Device 1

—— Device 2
—— Device 3
—— Device 4
—— Device 5

Hinh 7. D6 thi hién thi két qua do dac cong suét cua 05 thiét bi phat séng vo tuyén
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Céc gia tri do dac theo thoi gian thuc
duoc biéu dién tryc quan dudi dang biéu
dd giup cho nguoi quan 1y danh gia duoc
tinh trang cua cac bo phét séng vo tuyén
khac nhau. Qua trinh cau hinh va gui 1énh
t4i cac thiét bi do duogc thuc hién chinh
xé4c va c6 do tré dudi 1 giay.

Trong cac don vi sua chira, bao dudng
vin théng co thé sir dung hé thong nay dé
kiém tra danh gia hoat dong cua cac thiét
bi can bao dudng hoac céc thiét bj sau khi
xtr Iy khac phuc su ¢b. Két hop vai bo dir
liéu da duoc thu thap tur trude, ngudi van
hanh hé thdng c6 thé so sanh d6i chiéu
dic tinh hoat dong cua céc thiét bi cung
mot loai. Diéu nay gidp phan loai trang
thai cac thiét bi khac nhau nham gidp qué
trinh nhan dinh danh gia dang tin cay va
c6 co so. Bo dir liéu co6 thé dugc sir dung
cho mét qua trinh hoc may tir d6 gitip cho
qua trinh tim 15i va danh gia trang thai
thiét bi mot cach ty dong nang cao tudi
tho cua thiét bi phét song vo tuyén.

4. KET LUAN

Bai bao trinh bay mot thiét ké cua hé

thdng thu thap dir liéu ddi véi cac thiét bi
do cong sudt song vo tuyén. Cac ngudn
dir liéu tir cac may do cong suat vo tuyén
duoc gii t6i modun chuyén ddi va duoc
gui téi may cha sau do dugc xir Iy va luu
trir trong co s¢ dir liéu. Cac ung dung da
duoc phat trién dé chimg minh sy phu
hop cua hé théng trén. Céac tinh ning luu
trit thong ké va so sanh bo dir lidu do
luong theo ID caa bo thu phét ¢ thé dugc
s dung két hop véi céac thuat toan hoc
may dé dua ra duoc tinh trang cua thiét bi
vO tuyén can giam sat, hoic dua ra cac
canh b&o sém vé tinh trang, hd trg cho
qua trinh bao dudng sira chira cac thiét bi
nay. Ngoai ra, hé thong c6 tinh linh dong
va kha ning mé rong cao, vi vay cé thé
duoc str dung dé két ndi véi cac thiét bi
do luong khac nhau dé tao thanh céac hé
thong do luwong tu dong hdéa mot céch
hiéu qua.

Loi cdam on: CONg trinh nghién ciu nay da
duwoc Truong Pai hoc Dién luc tai tro théng
qua dé tai nghién ciru khoa hoc cdp truong
nam 2023 (md sé: DPTKHCN.28/2022).

TAI LIEU THAM KHAO

[1] Keysight Technology, "N1911A/N1912A P-Series Power Meters and N1921A/N1922A Wideband
Power Sensors," Published in USA, March 4, (2020), 5989-2471EN.

[2] Standard Commands for Programmable Instruments (SCPI), SCPI Consortium (1999).

[3] Kaewmard, Nattapol, and Saiyan Saiyod. "Sensor data collection and irrigation control on

vegetable crop using smart phone and wireless sensor networks for smart farm," 2014 IEEE
Conference on Wireless Sensors (ICWiSE). IEEE, (2014).

[4] Pe ets, Sven, et al. "Methods and procedures for automatic collection and management of data

acquired from on-the-go sensors with application to on-the-go soil sensors," Computers and

Electronics in Agriculture 81 (2012): 104-112.

118

S6 33



(5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC
(ISSN: 1859 - 4557)

Luft, Mirostaw, Radostaw Cio¢, and Daniel Pietruszczak. "Integrated measurement system based
on the IEEE-488 bus," 2012 ELEKTRO. IEEE, (2012).

Tefera, Yonas Yehualaeshet, et al. "Recurrent Neural Network-based Base Transceiver Station
Power Supply System Failure Prediction," 2020 International Joint Conference on Neural
Networks (IJCNN). IEEE, (2020).

Klump, Ray, Robert E. Wilson, and Kenneth E. Martin. "Visualizing real-time security threats using
hybrid SCADA/PMU measurement displays," Proceedings of the 38th Annual Hawaii International
Conference on System Sciences. IEEE, (2005).

Saravanan, Krishnann, et al. "Real-time water quality monitoring using Internet of Things in
SCADA," Environmental monitoring and assessment 190 (2018): 1-16.

Barrat, Alain, et al. "Measuring contact patterns with wearable sensors: methods, data
characteristics and applications to data-driven simulations of infectious diseases," Clinical
Microbiology and Infection 20.1 (2014): 10-16.

A. Soni, Dipa, and Ashwin Makwana. "A survey on mqtt: a protocol of internet of things (IoT),"
International conference on telecommunication, power analysis and computing techniques
(ICTPACT-2017). Vol. 20. (2017).

Leki¢, Milica, and Gordana GardasSevi¢. "IoT sensor integration to Node-RED platform," 2018 17th
International Symposium Infoteh-Jahorina (Infoteh). IEEE, (2018).

Tabaa, Mohamed, et al. "Industrial communication based on modbus and node-RED," Procedia
computer science 130 (2018): 583-588.

Fainelli, Florian. "The OpenWrt embedded development framework," Proceedings of the Free and
Open Source Software Developers European Meeting. (2008

Gidi thiéu tac gia:

Tac gia Tran Vi Kién tot nghiép dai hoc tai Dai hoc Bach khoa Ha Noi ndm 2005,
nhan bing Thac si va Tién si tai Hoc vién Cong nghé Buu chinh Vién théng vao cac
n&m 2010 va 2023. Hién nay tac gid cong tac tai Khoa Dién ti - Vién théng, Trudng
bai hoc bién luc.
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Tac gia Hoang Thi Phuong Thao t6t nghiép dai hoc tai Dai hoc Bach khoa Ha NGi
n&m 2004, nhan b&ng Thac si va Tién si nganh Dién t{ Vién théng tai Bai hoc Béach
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- Vién thong, Trudng Dai hoc Dién luc.
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