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Abstract: In view of the characteristics of X-band phased array radar, which offers high spatio-
temporal resolution but limited observation coverage and various errors that affect the reliability
of data, this study proposes a method of high-quality data fusion between X-band phased array
radar and S-band operational radar. First, the optical flow method is applied to extrapolate the
motion trends of S-band radar data, enhancing its temporal resolution from the original 6 min to
1.5 min, synchronized with X-band radar. Subsequently, the optimal interpolation algorithm and
pyramid transform algorithm are employed for the spatial fusion of dual-band radar data, and the
corresponding products SXnet-O and SXnet-K are obtained. Statistical analysis based on nearly
5,000 radar volume scans from the Guangdong-Hong Kong-Macao Greater Bay Area radar
network during May-June 2022 demonstrates that the fused data achieve a 12% improvement in
temporal correlation coefficient and a 28% reduction in root mean square error compared to the
original X-band data. The spatial coverage reaches 96% of the union area of both radars,
approximately 30% higher than that of a single radar. Comparative results indicate that SXnet-O
significantly outperforms SXnet-K in system bias control (92% of deviations within 2 dB),
parameter consistency, and boundary stability. For data correction, SXnet-O reduces the deviation
from the S-band reference by 5% compared to the original X-band data. Moreover, the structural
precision of X-band and the observational stability of S-band get effectively integrated.

Key words: S-band dual polarization radar, X-band phased array radar, data fusion,

networking puzzle
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X AR B TR s A RS PO . BRI 2 o e e B, R 0 3 A A EE
MK, 28 T R EE RS RMATNERE S v TG RRIEWA L (ST
&, 2009; KoY, 2009; XIEZF-4%E, 2014; Chen and Chandrasekar, 2016). &1, A X
e B P B B IR TE RIS B AT — 2Bk R (M = 5%, 2020 R%E, 2014: XIR%,
2015; 75Uk EMXIEF, 2022), HAMRMIGEAZ S BB THIEN 25%(Saffle and
Johnson,1997), A3 KAE PRI A I IR 2 S IREB IR 10 f5UL b, RGIRZEFKLL

TR ZE S R R 2 R MO DN B O R PR AT RT St PRIE X BOMIR B B TR 7E BRI 1 A
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H, TRE 2T IR WS ITE L, T IR R SR B rT R, LR A T
e 3T T o

Z W B IR R R TERBM AR s, HRmImaUE A RB K E X
RIS 2 73 HE AR ULICEOR o EXTE LAY SIC B Bos — AR AL T, HHB
XIEEF(2006) LA B 41 # 45 (2009) 41 t 1 F= T 2244 BE VL T AN BE B ANAL 1) = e LM 7575, K%
PRTRIA (B R YE FEl 230km. BTN [A] 6min) ) S S 2 A - B dim i A T TS FE B0 A BL L R
I 1) 6~10min () =ZEFIE, A BORBF U oR 1 H 50 R TR e X AT SUIE B X,
(EREXT T HIER R SBRASE X, DOl 55 75 IA il s (8] BEAT DL SE A R . BRI,
R X BB ISP 1A X P B S B ik B 2H IR & AR AR ORAR S B XA i . 1)
n, SEETEIA R IR T R XA R (1) 8 30 X I B aA M, B 25 ] 73 HE 32 42+ 22 250m. 1K
278 53 IR KT (Chandrasekar et al,2018; Chandrasekar et al,2012; Biswas et al,2022).
FEEN, dbat. Bal. EBIORE XA @ T X WBEEMGKRE S, 2021; RPSE,
2016; FEynis®, 20205 SKPISE, 2020), Frfs & A 010 A 5 s AR o3 HE R A
R SR (TR, 2018). A BLUA BT FUAE 2 B 1K e i 23 18] 70 Fe 2 A0 A T T A
RRE, EGS I a] 4 R AL A AR T AN A T I B AN L Pk . DR E
JIH) S BBl 55 TR A @min/R 4 1) 5 X B BoH iR & & AminAR 43 A 1) 8, &I
Oy PR R B BOEIRE RS I AEAE Smin (IR TR] 22, 317 50 50 IR I R I AR AR (14 1 S A
o BEXNZIAE, B J7E 2 ORI e A E R S S ARG R (X TR AE, 2024),
RORAFAE—E JRIR -

XPTENATARS WLEERE R X O BOEE R RAURIE, SR A2 R, [
IS B 1 R o3 25 51 NAS RIS 4 A UL % 22 (TR B AR 45, 2021) . JUE FLXL I 53 RLAE N2 T Rip
Tk 8O 7 — RVFEEH] (B, 1997) , BFEHY) RN 2B QL
55, 20090 . FEIITIE CHMIISE, 2021 MiZL4%, 2023) « RGufwZEKEEEITIE (%
B, 2013) | MMARZEITIES, (B ERRZEHE BRI R, ARECRUETT IE 5 180 i &
5 S BBHIR A —BU(HF T, 2022). Hil, TERHPIMEBREARLG AN, LR
B AL R 75 o AR SR AR AL BN R KA I 5, SRAE Bl O BVE A R B
Mo b, GF8RR ST 2 RE MmEa, flansfE 2SR PR Landsat 5
MODIS A [F & BANF 73 HF R 1 U B, (8 DR B R AR S5 K 1 Rt 48 5 508fs O BRom 8
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B RUESE, 2017). SRefCH (5% 2 B T 2 IR Es Bl & 1 R 22 s A IE (A FH T ki
Ha RAHT IR E B MEMEIEATITIE), HANBAE TR IRED T 2R, UG Rt
Ve ME TR ZE TS 22, LI IR (AR AN A, 2014). (HAEZ P BUHR AR
PRI/l ST T S W RN L ibs & = KSR LA

NI, ARSOR P RIS X X B ME RHIEM, S S Bk S
ISR R TR MO R R ITTTT, 7 S SBLE X BB ISR 2 AR L[]
AESFR, 2 X BBARE M E AR ZAA DA SR E L e 2T IR . AR
REFEN: BRI TIRIER S WBE A BRI R SRR, K w5 HE R $2 71 &
5 X BBUHIEVLE AR, SRE 73 R A 2k S U E A <6 7 B2 AT AN R 25 18] 7y
HER B REAT R A AT I, ARG SEAER T SE (K = 4E R BdiE B VRALRT 5 P 15 il
R CTL A R & paN  C R
1 SRS 5k

1.1 ZEEEL

VE: 2L %R SPOL M EOHRIIEE R, #5 A BIR.3 R XPAR M7 i Y -
B 1 B X SPOL 5 XPAR 3 A

Fig.1 Distribution of SPOL and XPAR radar stations in Guangdong—Hong Kong—Macao Greater Bay Area
KHFFERA T BRI X 5 #8 S BS54 (S-band Dual-Polarization Radar,
SPOL)FI 28 # X kB EF R4 55 i (X-band Phased Array Radar, XPAR)HIEHE . 75 i s
AW 1, Hrp, B SPOL M5 RIRIMEE 254 230km (K 1 e almlfE), HAMn] e
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BRI X s ] 1 R L LU R 28 3 XPAR AN 55 Y L (A2 3 XPAR
A ZERIEAR Y 43 km) , ATLAE B2 80 X ik BORH 4 R 1k 20 9 5 FLAR I A7z /T
SPOL WL, (HFE:AHENS7E ti IR IS X . IR AR A PEREXS EE LR 1o

% 1SPOL 5 XPAR 1EHES T I

Table 1 Comparison of performance parameters between SPOL and XPAR

TAESH SPOL XPAR
ARG 059-19.5° 0.9°-20.7°
(U= 9 12
EREAE) 6min 1.5min

AKCE UG, 3 BRI 1

EEEHNEN AR £ i 28 1) 7 SRR AT A
H
BORTEE <1° AP 3.6° MH 1.8°
PRI BE 25 =230km =42km
T5 L EE RS 4y R 1km 30m
PURE S VPPI(VCP21) VRHI

1.2 SPOL 5 XPAR BIRTZSRH & /53E

FERAETRACEERY BL, X SPOL Al XPAR Hicfis 7 Al AT B, IR A A LR 55

W, F3EI IR > #20 6min. 5[] 73 HE 30N 500m 1 S B A M =A% i it LA
] 73 #E 309 1.5min, A3 #2308 150m 1) X e BOR A M =4k s . A5, i

SMETTE (LN RIFRGIRED) AR S WeBUEUR, WA s BOSUR I TR 7 R R R — B
P, SRHIPIR R MR G T, A [ 728 18] 50 B A W R i Bk s B AT R S 2, 45
BRI 23 B8 1.5min 2310140 #E08 150m (1 S BB X ik BURR A Al A 4L $ .
121 # R B FROHBAR 7 &

FERINE] SPOL JFUAKE G, & SR AT BOM B AL B bR M 2% e, I R A U IR 2
B @SR, SEEEAR R R IR R GRS, 2018). SRS, FHUEBUE 22 AL 4k A
B (Pop) XMRFHEET (2) FESREGFERF () MEEEITELLIE (R, 2018).

1
% ERERG IR AR, BUF IR T ARRK Bl iR 2 RAG TS LR 2E ST AR AL AR
Bl . SR AEHT H I AT XI B2 -1~ (2006) () 5 20 FL R o ON R ORAEAR &, JF I8 I 3R B0
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HVEGE A RIS S A BB A B AT PR, TR T S HEE Oy emin, AKSE R HEER N
1000m. T F 4 #ERA 500m ) S 9 B ER A W = 4ERS S 8 (SPOLnet) . 1 XPAR i 7E 4
B YRR R AR T, HERAT IE SR EEHIRAES SPOL BIAfAE—E % . Bk,
XPARnet & Jf] E 55 (2019) 4/ th (1 X/S XU Bk A 380 1T 1IE 5k i @ X B Pop 5
S MBI R RIS AMERA, 4G Qop BB ELRABM ARG W ZE. FHxF X
T BT IR AT (K RO AR, 20 51 ONEK K (2023)HE H (1) 22 I BEHIUSHRR HE B 4 B 2
I PAAL IR XPARNet [ St K548 — # i 0y S PBRSERUE . AW FTiE I I Kk 2
BUERARMWT:

Zs = 1.194Z, "4 (1)

XZ;. Z,70 58 SPOLnet Fl - XPARnet [ [ 5 5 [H -

Kpps = 0.27733K1941(2)

i -
HEKyps. Kopy /it H1909 SPOLnet AnXPARnet 12 7 {£ 184 25 2 (Kop)

(plbznk‘( + P2571)Rx + P3sZprx + Pas)
(Z3rx +915Zprx + G25)

A Zppes Zppy it H SPOLnet #l XPARnet 17,5 . P =1.125, py =
-5.976, pss=9.997, pss=-0.1347, qus=-5.385, Gy =9.834.
B i P FH S A% (2020) 32 e 1) BLAS FE R BUE BRI I S A I DE B, 2453 T
I (6] 73 #5209 1.5min. ZKF23 50 150m. 3 B2 # 38 500m (1) X B BorH 4% R ik ) =
Y% FUHE (XPARNet) .
1.2.2 Sl BiAe X B EF R Z S oy uf o] BT ik
AHFFERA T Bouguet(2001)4 1473 LK JGiftiE, K3k SPOLnet [ i R 1)z
BREY), JELALZEY TR S SPOLnet ¥/ HEAT 1.5, 3 il 4.5min f4h4E, LA3R
759 1.5min I &) 43 B4 1) SPOLnet ¥4 .
ST, B KRR E)E ST R FER
HE X\le,i E‘:’ziix:iy
vl | Ewlply,  Zwelj |

A us v B SRR RS FAEEE S, w O RS/ Xk @ P AE AT Y B 1
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FJR I T P (2 MR MR T e 08 RIS
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Ak R S HERIE (RR 5D A IRK T B i,

u =1y g
Forsh LEE7 I (BRMER IR #ER ) _EASTHRKCHLi s & .

WIGECIRL A E WIARIRER 5, RIAROGIAE BEIEA_EIE AL LR BURS R ER 7 1. Hah 55
RS 5 ARG X R AR ARV 22, 275 ZE /NS BRSO
SRR LR . FHIER(X, y) EROERTHR 2 08:

1
IL(X.)’) = ZI!'—! (2)',2}’) +

1
§(JL_I(z)c -129) 4+ L Qx+1,2y) + 1,1 22,2y = 1)+ I _,(2x,2y + 1)) +

1
R(ll_l('z,\' +12y -1+ _@2x+12y+ 1) +1,_12x—=12y—-1)+1,_1(2x— 12y + 1))

#
ﬂ¢:f RERGE TR LRER, R8RSR ARt 1T 2
L
FUEFERAEAF RN,

L REFHEL -1 BHEES

TEGRHER T BRI SR Germann and Zawadzki(2002)H Hh 024 £ 1 H P-4t iy
FAEIRERGAT M, ISR, e,

an,.q = Atu (lo,x - 07) )

A NEEAER € ) AR,

witpx — %] X ==

1.2.3S B A X BT AR = ek &7 ik
(D)F T L o it it 5 07 vk

BEXS X B B v 2 (R 0 2 (150m) 55 S B B el SEVE A TLANRRVE, T BRI
{5 VE(CE IR 5, 1996; 2= @il 4%, 2000) MRl AR AL 4% sl (7] I A8 00 BUEU R
I, DA X BB s dlaafhit, @50 S WBEWE AT W IE[ (8) 1, HpAUE
FRH PR i A S R R AR [N(9)], R — Hcali s oo JU 43 O B B W
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Fo =X, + XN ,(S: = X)P: (8)

A ROy SPEBURT X B M & BORS i dls, X\ s i B XPARnet 2idf, S ufE =
HIMG R 2 B VB 5 1M ki SPOLnet %z, ﬁ?ﬁ i % AL XPARnet X, P?'\J

55 TS SR IIAUE RE(GE 2 N IE HAE AT 1), N Jyikliu sUs BIfAER S B S X B
Kt 2

N
Z‘ Piulj=uk}'(i=1,2,...,N)(9)
=1

A Uy B i, ] R TR AH 9% R £
(23T 7 B R Hedle i & 5 2%

W2 RIED R S IBORIS R G S S X WBGEIE SR, B4 E SPOL Hfa
SEEMAEN S X WEEEN PRI, Wi ZRE SPOL RRARE: #4551 5
XPAR [ oy #F R 4i1T, SEOLA R A M K BE MR & . @i (10) M2 RUE
RAE, ERPVRIRE S WBEREH, mRE T R REZSSR G X R BT R AL I
A(1D). (12), HABE o(x, Y)Té'iiﬂ‘ﬁl:ﬂi( ﬂ%)ﬁ%xlﬁﬁiiﬁﬁ%mﬁﬁf’ﬁéﬁ

Li=G— UpAZ (Gisy) 0<1<ipax

Go =1
G;=Down,, (G_,) 1i=1 #(10)
e G N A . PR | BRI TE T, Down KR T REE R
R 5 i

#, FoR 2R BHIERFE, U R = AT EL KA

Do, P,

o ai(x,y)
w(x,y) = Zy) F o2 y) T #(11)

Lo g \%U%ﬂ? X BB S I BLAURAERL 16 X 15 o ni B I IBRIE R 10-3

M BtEta e

_ ,go i—()
Fi= {(l—m) i»1#12)

e Lo JBREXS S P BUHIE 1 S BRI AT H M B < 7 B 0 45 32 ﬁﬁ&ﬁ'fﬁﬁﬁﬂ

HE . BJa A FRREE e T HER.
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FEHEAT SPOLnet il XPARnet ##Efl & HT, Ho/eshth 7 2022 4 5 F 12 H 16:30(1t3
BF, T [R]) PR 6] LE 43 AT . SPOLnet F11 XPARNet £t #572 HH 22 HAH [R5 B B s i 41
RIAFEIE, SO EEA] WK 22), MHFESEE LSRR Z S EEBEA . MR
FE 2R (K 2b)t AT LAE Y, XPARnet 1 Z<<15dBz I HMER %5 & ik T SPOLnet, &I T
K 55 [ e 22 1 R BB

120 —_— 0

(a) SRR HE R © " oyt s e it 2k —1.

SPOL (dBZ)

”. (X PARnNetHE 1 5111 4

LOGE TER220 PINARE 117400 s 00l
y PR PAOON YN WANL

& 22022 4E 5 H 12 H 16:30 (a, b)3000m =/ SPOLnet 5 XPARnet S KT (a) SH H Al (b) %
B MZEXTEL,  (c)SPOLnet 5 (d)XPARNet 1] 2 5 % PR -3 B 3 [
Fig.2 Comparison of (a) frequency and (b) probability density curves of reflectivity factor between SPOLnet and
XPARnet at the 3000 m altitude, and (c,d) vertical profile of reflectivity factor from (c) SPOLnet and (d)
XPARnet at 16:30 BT 12 May 2022
I AR RER) IR ZE(RMSE) i K iR % (ME) A “F- 35 1% 25 (MAE) 55 5 #l
¥5

giit#28 (Wilks, 2011) , ATLLAE H SPOLnet 5 XPARnet £ %] s Bl 2 18] 3 R 58 4x— 3
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T RO T A LI 2 0 55 [ X I LA R RGER ZE 51, (H XPAR [ #i2 s iy, [l 4h
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Table 2 Comparison of statistical metrics from SPOLnet and XPARnet

grith gk
R 0.76
RMSE 5.25
ME 428
MAE 3.65

2.2 SPOL &R B ILEL /5 /A RV SR 70 4

AT HC A I O AR, MR/ 22 WAL B R VS AR G 7 A 7 T B0 I Y TR vkt
BRI SR B TR A AR, IR AT KIS . IR S BB X BB IAA W
B 25 (B — B, SRAE @RS S PG E 2R (CAPPD AR #A7 A AL 2, DA
M S AL X 3 R 12k A P T TV %o 5%

HEHL 2022 4F 5 H 12 HRIEH B AGE B A SUBAM], dlad o) OGBS ML R
REIRIGAE A RN B 3a Box, WK R R BRI A7 s, & 3b 150
Tk g R BoR, [BIBORA S A0 B 1 50 R 20000 G Rl m — Btk . R, 2O6R
AN REAB BRI TR AR 2 B 1 SR PR, 8 AR T R G e AR I AR eV A e (B 3b4n
B o Rk, A AROCE R AMERITIL X 9B S P BESE R  RIE R,
ZCRH 6min LANIIAMIET 28, AT R0k G LR 22 R R0 o
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| | | 2
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Fig.3 CAPPI images of reflectivity factor at the 3000 m altitude on 12 May 2022
(2) SPOLnet, (b) results of (by) 6 min, (b,)12 min, (bs)18min extrapolated from SPOLnet data by the optical
flow method at 16:30 BT

B /K A B 1 E B PR Al R 2 BUE R S 1Rk (BETE N 0~ Znya [HJE 5dBz), @il
THE POD(frh#). FAR(REE ) CSI(In St Thia%), VARG —BRESURME. Hrh,
POD 7 SEF A A B 7K [ml g bl vEE B U A L 31, A BRORBR AT FAR SRORAE T A Tildi
AR ], BN EREF . CSI WISRG St T RER TR O HER AR, AR
W A e B R 5 AR B8 (Roebber, 2009) .

A SCM R RF ST (UL TIARBRAL 79D B TR 45 A Dy v Al Fith bR SR04k
REMAEHE (Germann and Zawadzki, 2002) . 45 415E 3 fin, JGiiESOIVE B RER T
BR$z 7715 fE 6~18min FIR XA, POD $2THIEEZIE 0.8%~17.9%, CSI #r 16.3%~
21.0%, FAR P& 2.3%~12.7%, HPBERAGERHARHE N R E, RIDCHRIERER Bk
B A ZH R I ] DG S 2

& 3 20224 5 B 12 H 16:30 RS R A FHIRITS

Table 3 Forecast scores of reflectivity factor at 16:30 BT12 May 2022

TR J5 % THAR i 250/h POD FAR csl
Wiy 75 6 0.881 0.134 0.775
12 0.794 0.234 0.639
18 0.745 0.291 0.570
P RRES 6 0.889 0.104 0.938
12 0.923 0.100 0.837
18 0.879 0.164 0.750

NRGIHECRIEEARIR R PG, EH 2022 45 H 8 H&E 6 H 7 HIY
SPOLnet EA MM G4, XLtk (6~30min i) MRKF VA iR tERE. 36T R,
RMSE FI&5 AR AR H(SSIMYMIZE i (R 4) /W, SLREIMES 5 B ER T
fiJ7ik, R A SSIM Hm, RMSE AR, RpjlfE<6min IR FMES, JeitikmIis EN
R, UEERIRE AT ORI H Rl BOE S AR T I RE RE, (B BE G SMERT 3, 1R R
RS BOL R M R Z BT T %

#®4 20224 5 A 8 HE 6 A 7 BARZAMEKALS ARG R G IHRIFEXTEE
Table 4 Comparison of statistical metrics between forecasts by the optical flow method and Eulerian method

from 8 May to 7 June 2022
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BF38/min K& BRRL 3%

R RMSE SSIM R RMSE SSIM
6 0.825 0.816 3.378 0.811 4.000 0.811
12 0.782 0.816 3.378 0.761 4.000 0.811
18 0.745 0.816 3.378 0.761 4.000 0.811
24 0.745 0.816 3.378 0.761 4.000 0.811
30 0.745 0.816 3.378 0.761 4.000 0.811

Xof T RIS A1 HE T [ 9 400 T v AR R, e BN R PR T R R I AT R 20 AT
DAL B A RN BE RS FHE R . [N XPARnet [ #F5RH, L 2022 42 6 A 7 H
16:42 I ZI I IRSZ XS B g 5], f By A& T SPOLnet HDGIVESME 1.5. 3.0, 4.5min
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Fig. 4 Comparison between nowcasts by optical flow method and observations based on SPOLnet
reflectivity factor at the 3000 m altitude at 16:42 BT 7 June 2022
(a) optical flow extrapolation, (b) XPARnet observation, (c) difference between optical flow extrapolation

and XPARnet observation, (d) difference of the observation between SPOLnet and XPARnNet
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Fig.5 Comparison between extrapolation results by optical flow method and observations based on Spolnet

dual-polarization parameters at the 3000 m altitude on 7 June 2022
(a, b) observation , (c) 6 min extrapolation results based on the observational data at 16:30
BT
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Table 5 Comparison of statistical metrics for forecasts based on SPOLnet dual-polarization parameters at 16:30
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Fig.6 Comparison of CAPPI for reflectivity factor of (a) SPOLnet, (b) XPARnet, (c) SXnet-O, and (d) SXnet-

K at different altitudes at 16:30 BT 12 May 2022
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Fig.7 Cross-section of different variables from (a) SPOLnet, (b) XPARnet, (c) SXnet-O, and (d) SXnet-K along
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Fig.8 Variation curves of (a) reflectivity factor, (b) Zpr, (c) Kpp, and (d) © nv from different datasets along the
line from (23N, 112.7E) to (23N, 114 E) at the 3000 m altitude at 16:30 BT 12 May 2022
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Table 6 Average differences of different parameters for SPOLnet, XPARnet, SXnet-O and SXnet-K from 10

May to 10 June 2022

Sh SPOLnet - XPARnet SXnet-O - SPOLnet SXnet-O- XPARnet SXnet-K- SPOLnet SXnet-K- XPARnet

-1.2839 -0.0284 -1.2790 -0.0380 -1.0500
P 0.0150 -0.0011 0.0080 -0.0050 0.0030
K -0.1971 -0.0007 -0.2040 -0.0025 -0.1500
Pav -0.0138 -0.0002 -0.0140 -0.1270 -0.1130

R TEHTARGEERRBEERR . £ 500m {25, XPARnet % 0~ 15dBz 557l ¥ 7
2 (4.9%) %3 =T SPOLnet(1.6%), E[E T XPAR fEiLHi E AN L% . MifE 3000m
J UL i, SPOLnet MIZERE S, {540 8000m = & 78 55 % 434 30.9%F1 2.2%. fl &4
M5, SXnet-O 7£ 500m f)78 & % SPOLnet A W ZARTF, SZOL T W B B8 & . (HIF
TERME, PifEa Sk S 2R, SXnet-O 5 SPOLnet {78 3 R ULHC 4, 1M
SXnet-K 55 0]y 7 75 28 i 1 iy, HORURTE T & 85 A0 33k (9 e AUt s L o) 2 3k FETOR. X
BB AR, SR MmN K. Fik, SAKRE, SXnet-O TR REMR T SXnet-
K.
#7 202245 10 HZE 6 3 10 [ SPOLnet, XPARnet, SXnet-O Fl SXnet-K [ EKRE %% (AL %)

Table 7 Echo coverage rate (unit: %) of SPOLnet, XPARnet, SXnet-O and SXnet-K from 10 May to 10 June

2022
500 m 3000 m 8000 m
iy 1.6 30.0 30.9
0~15dBz 17.1 36.1 59.6
SPOLnet
16~30dBz 69.8 50.4 39.8
31~50dBz 12.4 13.0 0.2
iy 4.9 15.2 22
0~15dBz 206 114 11.3
XPARnet
16~30dBz 63.0 75.4 86.2
31~50dBz 15.8 13.1 23
o 5.7 315 30.9
SXnet-O 0~15dBz 20.5 35.7 59.6
16~30dBz 63.0 50.9 39.7
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