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T-m:Lt@®tng m€a € c¢c | € ng t. npan@r blt « rdh€Qa k h
t hJ] cchio, ic§c m: mh ngeut Hiywnmv vrQ mHt ph©n b~ k
m€ea quan trdc ° c¢c8c trUYm mHt LBIt. . Vi t Na

cpl v° x©y d. ng L, t°t trong W@ ngtmhgefnh| @y
vXn c¢c,n mBbItil ®4ngcmBPa € ¢ | € ng t. radar the€
t. c¢c8c ngun°n kthr§€, mmhkalui s d, ng LW mitbhcng
hi " n hi " u ch” nh LW gi[m tghhiiWun scaiu sn" yl "L @ Kit
LWi u ch"nh |1 € ng me€a € ¢ | € ng t. radar ntl
cho b"i to&n m! ph ngWaimnghehmy kph &phukdit2 |hc

Kalmanl €°8p d_in°gn ti AjmgoadiauchWnh x8c | € ng mea
radar. KJt qul 8&p d,ng th nghi m cho | €u \
€ ¢ |€© ng t. radar [Lik thingnlénal&®hg &MW vitii°
s t<€hng quan v~ sai s’ qu®©n ph<€ehng.

T. kh€ang me€ea € cHl €eunBh€hhgapgh&p khaudhdl ¢
Kalman M ph, ng d, ng chly

lnHt vbin LQ

L€ ng me€a |~ m, t wvt'roonogguaih_tnrg nbg Jjmhddbig ut r ong
c h [1y3].n chz2nh x8c phon b’ m€a theo khlng gi &
L]n L ch2nh x8c m* ph, ng d,ng chly ¢, a c8c
Vvi_n th8m ch€a phs8ts t rdi Wrgyabahowadhif ubs h&’ hp. mes
L€ ¢ I bly t. c8c (tgdu Ig@y ng'tir dicdtmHh u LIBE Wirg cm
l o4i d. li " u n"y | " ch¥%ng c- L. tin cdy cao
tr mTuy nhi°nwbinkdi®@chinQuuu m” s° 1€ ng trU4m q
|l bp LHt L, dfy, LS&p _.ng L€ ¢c y°u mFupbhhgtiJ
mea ,  ng,choe bi t |~ c¢c8&8c mt h3nh th,y vin t|
n"y, ng€ i tm a&hce mhgetsng dpm&p n, i suy LW t?2
nh._ng LiWm khtng c¢c- trU9Ym quan trdc. niQu n°~
ph©n h-a c,a | € ng m€a theo khlng gian rblt |
d, ng eW[lgtiHimWu sai s LJn t_. ph®n b" khlng ¢
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d. |'i"u mea € c¢c | € ng gi&n ti/flp qua Vvi_,n thte
tr°n thJj gi,i Q- tnthWnkgW nlk/jm 1 80.s" h°  th  ng
radar chom? ng v° d. b8o | 15, GAND@LF []v/] i8 ci hn h «

ph
th ng Lan g vdn h”nh. " VNhdt N&lm, dd” niQuw’ mmea. .
thg&§m gfn LOy L« L€ c khai thsc nhi Qu hhn, L
l€m@ t. vi_.n th8&m kh8c |~ t_. radar mHc d%
chea L€ ¢ khai ths8c cho c8c m, c L2ch th.y v
t

vdn h"nh “"n L nh trong m, v'i ntmaw fihoy Oy .
t bt |7 | €cng nth@€aQur a&uarl)i Wm n" i bdt so v, i d.
1) 1€ ng m€ea radar th€ ng ch2nh x8c hhn | €
c.a fadtar2) th i gian tr, ngdmnh<€bhiglhphit Qu5 c ho
trong k hi v tinh tr, ngdn nhblt | khol[ng 3
tiQm ntng | . n LW gilm thiWu L€ ¢ sai s~ khtr
th':y vin.

Gi "ng nhe€e d | i u m@an@ meaerm@an chv atl nr
L/n t c8c n[guiuijmh kringﬁcnguhanu sai s n"y L€ ¢
g°m 1) nh-m [n h€ ng LQn L., phlfn h” i v! tu
Li " n t trong khlng kh2, &§§nh s8&8ng mHt tr° i,
khing ph% h°ZR c(la qurhnihh ingvim&ayy /e vdy,
d. ng d. i u mea rfidadmag (I:ml,’oy mtc i tnhgi int€ap h [ i
radar LW gilm thi Wu sai s

C- nhiQu phehi® phudp, \tqoh|§|eg¢d.,,irv\g1 t'rn thij
ch"nh |1 € ng m€a radar. M i ph€ehng phHZp LQu
18,trongl ; ph<€hng pchinfaploggvak : hdbu dt |17 dhaKalprhaghng

cC- nhiQu <©€u LiWm v" L€ ¢ sNghd,°nng cphu nblyl]nSSn
hai ph€ehng Kh§p hkuhd?t ©HWw h/KaInngahngm hi u ch’ ™ nh
Vit Nam.

o I
3

hg§p th’ ng X)) ttWtkhh®™ pav, is | @
nh t._ ph€ehWg!| pms§p FKaeh ¢t tbuddith 8l 'vé B3Il mé&rch h'
ng mea L « khi tuhwdt HIW db Woaglrmeanl € ng mea At
v o crh@a mhghéhnhhy

Lwong mwa quan Lwong mwa woc
trédc mat dat Iong tir radar

— Lwong mwa sau hiéu chinh béng phwong phap khi hau

|

2. Ph€hngkmpwhsg&p ¢ nghi°n c¢c.u v™ s i u s d,
N h € LIQ«,c ddp, l i u me€ea radar ch_ a Ikhaonhaunhi Qu

V3 vdy, tr€ ¢ khi s d, ng m c¢c L2ch m! ph, ng

radar LW gil[m thiWu sai s . Quy ¢t tridhrby hi = u

trong H3nh 1. L€sng nme€d rrmoktg Lt nL® c qus§ tr?3

1) t2ch h p v,i 1€ ng me€a € ¢ | € ng t. radal

hd .t ph€ehng p

c

I

L

h =
c

Phwong phap

Ky thuat loc
Kalman

— Lwong muwa sau hiéu chinh béng ky thuat loc Kalman

Lwong mua tich hop

M6 hinh mwa - dong chay

Hinh1.Sh LY c¢c8c be ¢ hradatu ch”"  nh |1 € ng mea
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2LPh_ _ng ph8p kh?2 hou

Sh Bt b€ c th ¢ hi ' n hi"u ch’'nh |®©Benhg mea
trinh bay trongHinh2nfu ti ° n, | € ng me€ea radarb’ﬂh@ c n,
ph€ehng ph8p ngh ch IJri,\'/emselDlstanaegVelghtlngI[kV‘V)QI,'rLge m?gch
m€a radar c%ng v,i | € ng m€a mHt Lblt tUi <c§
nhau LW t2nh tog&n | € ng me€a trung€biqhx &dho
s u blt  tCumrhulativé Distriution FunctonCDF) ¢, a | € ng m€a rada
L€ ¢ x©y d ng cho t_.ng khu v c¢c. T. kJJt qul

radar v° | € ng m€a mHt Lblt ° c§cv, n cl & Sc xsSucl
Lnh (c'ng th ¢ 1) v° s d,ng LM *hng uttkhcnd
Ngo"i ra, do d,. i " u 1€ ng m€a mHt Lblt ch’
Li Wm tr4m clng sl€ d, thg ndub gitS8hiahi Lo, a L, ch?2n
| € ng me€ea r adaprh &hanug kphhi§ p§ pk hd?, nhgd u .
CDFR,
Bias= —2dar 1)
AWS
Trong L- Bias |~ sai s ; k |7 m ¢ x8c subl
0,20, ¢é, 1,00; radar %o A\&énlgelmre@ ragal ™ vkl
LbiEEn I €u I 1) gi 8§ tr  Bias | gi§tr‘ trun
t2nh to8n | 4i cho t_ng tr4Ym; 2) | €’ ng mea r ¢
tz2ch |Ily n"ottrh3 Bi&@ass & 8mg mgic§ x8§c sublt t2c
2 5 "EAD (2)
Trong L- Rcor | | € ng m€a sau hi u ch’  nh,
Lwong mwa quan trac Lwong mwa uwédc
mat dat lwong tlr radar
!
N6i suy vé diém tram |
Chia cac tram vao cac khu vuc |
Lwong mwa mat dat Lwong mwa radar
trung binh khu vuwc trung binh khu vyc
Pudng xac suét tich Pudng xac suét tich
Iy lwong mwa mat dat 0y lwvoeng mwa radar
Sai sé gitra lwong mwa mat dat va radar & cac mic
xac suét tich Idy
banh gia <—| Lwong muwa radarsaulhiéu chinh & vi tri tram |
két qua - - - d

!

|  Luong mua radar sau hiéu chinh & cac 6 luéi |

Hinh2.Sh LY c¢c8&8c b€ ¢ hi u ch” miunlg€pmgehm@a p@8p |k®2nd

22KU0 thuot | Xc Kal man

Ki thudt | ¢iRQalletinmcth® cph% h  p v, i b"i tos§
radarl. €° ¢ ph§[ﬂ8]trP|hW&1hnbg iph&8p n"y g m 2 b€ c, L€
theo th" i giano v~ ficdp nhdt khi c¢c- gi § tr’

| € ng me€ea € chvl" € hnig pt_ phr&hdagr s @ror covarmncs a i s’
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PL€ ¢ d chog&8be ¢ th i gian kJ tifp. . b€ c
sai L€ ¢ cdp nhdt khi ¢- s° 1i u th ¢ Lo.
1 (the firsi order autorgressive process, AR)[1)9]. C8&c b€ ¢ thl & hig n h
me€a € ¢ | € nig: tthoddadre cJIKg!l2mdmhdri ffu ttrio°nrg, s e
s trung b3nh c¢c,a | € ng me€a radtnhtodfthkepu r a ¢
ctng th_c:

P .

Trong L- b bl®'nhsaci, as "I @ rylugh gh@®a nrga dre€a; q@ an t
tdi trdm th_ uli® "I @ hig n@awne tc; IR  ng t_. radar
n I~ s 1€ ng trUm quaof br Bb€u mHutidt ti Etnn g K H 2 pot.
Trong tr<€ ngs & tpi Mriyt, ib vi c¥%ng v~ grissidde ¢ coi

Bo=0
Poz(l—pf;')xaﬁ
Cap nhat theo thei gian v
("Predict®) [ Tinh toan sai sé & thei diémt
By =pg X Br 1+ W,
Tinh todn phwong sai hé théng & f=t+1
thoi diém t
Pr_:Pf;XPt—lJr(l*Pf;)XUE
Cé dir liéu radar & o 5
thoi diém t2 Be = pp X B
Khdng
Cap nhat khi cé gia tri thwc do 4
“Correct”) 4 P =(1- pf;] X Jﬁ
Tinh toan Kalman gain
Ky =P7 X (P{ + o)™
£=t+1 ~ Capnhatsaisé
Be=B: + K x (Y;—B;)
Cap nhat phuong sai hé théng
P =(1—K) XPr
Hinh3.Sh LY c¢8c b€ ¢ hi u ch’ miRuklg€e tnhgu di€al " cKall€nanng
b€ ¢ skaJ] tsi'JJpv,” ph€ehng sla@ ch't 2tnhh ntgo § n tnhh
[ M T 7 (4)
0 m O p m A (5)
Trongl! - h} s° t i1t €kge U aln” ( mhihidge noise(
L€ ¢ x8c L nh v,i gil thiJt n- tu©n theo ph

sai lak p m A
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. giai Lo4n cdp nhdxk §cgtllencdhrc ! Kep | tmanc g(aé )n,
v’ ph€ehng BLag ch c diph rnhhgd tg id§ at r° c.,a Kal man g
t49i c¢c8c trUYm mHt L bt .

+ 0 0 K (6)
r r + 9 g (7)
0 p + 0 (8)
Trondg I ph€ehng sai c¢.,a hi wYsaiMBEe th c I
gi [ thilt tu©n theo phon b’ chuXn A c- gi 8§
(K K A -B K. LAYl " sai s° th, c Lo.

h

nfu rka cthaudt L€ « Kal damg LW chuyWn ‘I gi t .

Q

th€e ng (ctng th_ ¢ 9) tr€e ¢ khi L€e ¢ s d. ng
6 pm B 9)
Reor = Riim* Bt (10)

TrongvalRl "bLfk:ra hada .1 ¢ Kal man
23.Ch= ti°u L8nh gi §

Dod, i u me€a th ¢ Lo ch”™ c¢c- ° c&c LiWm tr
c§c Liwm trY9m. NJu k/Jt qul hi " u ch"nh ° c§c
Lfu th3 kJt qul hi u ch Ath [ c8ct Lhhim | &¢ c
LW L8nh gi § skeao sg~ m riMiEh s " b {CEARYSEf san s qu O
ph€hngd)ing th ¢ t2nh ¢c8c c¢ch” ti°u n"y nh€e sa

B 2 o2 i
. o Th h (11)
B 2 B2 2 P 2
4 P A (12)
B 2 R 2 2 R 2
(13)
o P
-3A')T 2 h 2 h
24Khu vxc nghi°n cou v™ sX | i Mu so dAng

L€eu v, ¢ s'ng M« L€ ¢ | a ch n | " nkkul v, c
|l €u v, ¢ s'ng xuy°n bi®°n g3 kihod-ngdid 7n\wit00c Kk mk
Nam va 10.80km?n 3m tr°n | «nh th” |1 70), bdt ngu” n
Huaphanh, L0 v™ t nh Thanh H-a tr<€ ¢ khi L
c- hai ph, 1 €u |  nLEU 9! rtg siCmgmwW Is€mgv B §1
trong nhi Qu khu v, ¢ kh2 hdu kh8c nhau v~ n?3r
v Pha nin. Do L-, tr€ ¢ khi th ¢ hi n hi wu
Li Wm gi ng nhau LWLhiWmul&u whec Blagt MxnvDE HQE !
radar, | €©u v ¢ stng MkadegEme€hi@ It@®U nh! bg kM
LJn h™ c¢ch_a Trung Shn, n3m tHomwyn o hld@u v mag
t. h4 | €u h” Trung SRm LAmnigr $$m Yml vNh u ®t ¢
radar Vinh3)L€u v . ¢ s'ng B€ i: phfn | €u v, ¢ stng

radar Vi t Téli€eu” vradarftnygi IChu: phfn | €u v, c
Xu®©n Kh&8nh, n3m taradan\gnhpalb)id VvV i€uges®mnh gc M« : t
LT Nh©n v~ Xu®©n Kh&nh LJn ¢ a biWwWf,n i¥mlteuo
V. ¢ s'ng M«hiv” uZckrcmhvwhW hi n trong LH3Wm 4,
ch2nh ¢, a 3 radar Pha nin, Vi ot Tr3 v~™ Vinh
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u L€ c t2nh vQ | € ng mea
Eémtechm kh2l €enggm€a h6é Qui

Hinh4B[n LY |1 €©u v, ¢ sitng .M« v™ 5 khu v, c hi
BlnignHc LiWm ch2nh ¢, a c8c.radar qu®t t i |«
Radar Band Ki nh Vo L Ph©n ¢ ﬁéinyinuh NLmnth"ti
Vinh S 1056999 186473 nhn ¢, 200 2017
Vit C 1053048 214194 L€ ng 120 2020
Pha n C 1035170 215713 L€. ng 120 2018
S li"u m€ea th, ¢ Lo20D2dgleéeli’c thuntimdp0o20 |
th" " ng CDH (center data hub) c,a T ng c,c Kh?
v’ oooX T t49i t_. ng trY9Ym d,  a tr°n c8c L8&8nh gi ¢
i u v t" " ng s ith%hggtan €2/ h&€&.t CTebny L€ ¢ ¢
L-, khu v, c th€ ng | €u sing M« c 6 trUm, t
c- 27 trY9Ym, stng Chu c¢c- 11 trYYm v" slng B¥€ i
S Ii’"u mea 10 ph¥%t +€ho | €ungttc. BAAGABMXRC
31/ 12/ 2020 v t . 01/06/ 2021 L/JJn 31/12/ 2021
c.c Kh2 t€ ng Th_,y vinD L€ icc 5 m#¥a nrgadamM hl € uc
L. phCn h”i v tuy/niRMashali@anesc - mLi eho&m Iy’
1km; c8c vbin LQ owlapmhi éul «ch™ng KXh®diT (ub mear
' da
t

3. KJt qul v™ th[Fo | udn

31.KAt qud hi Mu ch=Znh | _1ng m a radar ng ph

b
_KAQt quf x©y d ng L€ ng x8§c sublt tzch |1y
Ty trong 6 gi~ ° c¢c8c khuNh3o E®uomgt hWe€hingn



