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ETE-—WRESHEREFXMEZNSMEREBERKIGH

F AR St
[0001] A BH g T b= 24 7 Ry A5, 26 FAEAT S i =% (High Frame Rate, HFR)
AG R RS RS, o HPR 85 A% BRSO SE IR A& B ) 4 1F

BEEA:

[0002]  HAi{EmMIZE (High Frame Rate, &JFK :HFR) BB R4, KHHE 5K TAHRAT
SRS (Array Beam) VB0 RYHE 5 AL L FRSEIL D, — Mo R 2L BA T 1NRBE TG,
T— R FETT T E— NI RAE SURIRE) . WSS AR N AN RS FETT, IR EE N A
D2 A5 5853 IR A I BETT, 3K N AN IR SR MR R PIE A2 — R, (AR
FE FEAS R, BRLHGA T BA A5 b A8 75 B A 38 25 4 88 75 R S ¥ s, A FH F BEL IR 8% 43 s
P E S R IR B 75 5 B T R AN BRI BRI, T N AN S DA HOR L (A
BT NAMESIR ) BERA N NSRRI GE IR i, DX AS ] (8 5 R 5T BE e A R de 485K
A FRATS I Array Beam A ST XTI —4ikE S B8, N —fAE 128 UL E, iX 5k
BRE T 128 NS DR F TR . AT =4 75 8 R 40, W ARkl 64X 64 [
TG, W N g 4096 4™, IX R RKTE 77 2 4096 IR ARG s ! Rk i T R 5 ik RE B 24
b K, HRLE DHAEIE K, ELRE PR T 3 ol R 75 % R G S AR

[0003]  JE4F, E A2 S EEH T — AR T &, R PRI M AE & 5 5 IR b R S
JihfE 5 AL T I DS P 4%, iR AS R S EUNATH I Array  Beam {5 52k 2 7 201 S8
FUPH G, IK A 75 A B RS B o st L 77 R PR U & 5, 7 AR IR LRI AT ST % ArrayBeam
Fye HTREMITEMRK 4L T HFR )RS K, 5 ER K Array Beam S AHEL,
RN UG R B R LT AR A .

[0004]  fH 2, 1% 5 & E AR KK 1L HFR 2240 1 & B L %, 108K 75 B & 1T A LA 1B 6l
MR DA SR WM AR RE, R85 AR, 24 F S50 AT 53
Array Beam 5 ‘55l o XU HL T 5 I 45 , AT ¢ BA A i e 43 ) 422 1E SRR 1A 5 U
ERIAN [ 57 5 )8 75 W G, 8 A i A im0 Array  Beam YIS, HT-RHAR (08 75 M 0 R 56 R4S
SRR A S, 7E P 8 0 5 A SR I () 2 AU B, A R B 5 T B A A 25, B iy &5
SEAEELARI , BRI A 1k G Array Beam Y AL 4% BE 5557 3 PR .

[0005] & T i — DAk R ST L, SR AR B .

[0006]  JxHHPY 4

[0007]  &FXTIRA HEAR IR, 4% % B4 H R — > D25 5 AT 7 I ¢ M 45 S 3R HER
RAH T R ST S A HE PR HER A0 18R S Th A5 5 Y5 AN E0 8 o 75 Th R Bt e
BB BRAR R T ARBR , BI— AN Th A5 5 P8R0 87 5 1 P S X 48 it Rl S B HER PRI 75 55 o
[0008] i ThFAE SN EWUR (HFR) M8 75 i B, B AEAE T 1 5 — B sl —
1B A eR A I D3R5 5 08, B2 T BRI LT IF R IR B B N ASFEJC il A8 k. B
AR —AH S B R U 5 I 2 A IRATET MR (Array Beam) ff2Hl. P HKHA N
ANBETE, o NI KT 1 BB i spAl AR R R 25 b A WTDAEL ‘0 Bl 17
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08K —17 o BN A B R A o — AN DRAS IR, R R P8 P R Sk i i B e 5 Rl 2h
155 URWTIT 5 28R AR B R 00 55— DRAS B, DU I 1588 75 Sk P 1 B e 5 U 1) %
5 S URHE .

[0009] AR BHIFSEIE )7 2R I Array Beam T2 (1 BR BRI IS — A 5o Al B R 2L,
BN 08 178K 0 8k —17 o iXRREUR S R M T T A B R AL (5 5 U2 B i
PR IS MR Tt FH L BB B R e s I R SE T 1, ISR 15 5 U5 68 5 R I3
JUAHEE, EVREHEUNE S . 10 BB T 0 1, IR S IR 5 A4 B B T i T, BII
TS T RS MAREREE < 1/07 5 C0/17 5L ‘0/-17 B -1/0" EHArE , {5 a] ffm
BT RS . DA —AE R RS T 1 B 4, RIS 5 U % e 18 75 A IR AR R T R
SRR PR IR, L RR AR S AR T , S AH G FAL B, JF I HFR BiR S50 RIAT 15 204 14 (1 1]
%

[0010] AU B AR HUH — AN D5 S8, {8 H 1% i B AR N AN SR ) HRR B 46 1)
g R E LA A XK BRI A R B — 20 R4k 7 HFR Sif% R 48, 4 HER B 75
BRI B SR B E T — B B 5EA

[0011] AR BALE HFR 875 g R b B R 5 — U — Nl i Zh (5 5 IR A
) (Z TR ) PR T NBIRES (J7) OKH M S 1R 2 v %, i
HFR F4: KK a4k 555 =l T 205 5 U B R 48 21—, HFR UG IR HLES DB R PRI,
FYANKE T A A ArrayBeam 3, I RUA 2 (RIRREE R | B ) BT
RSHE T M —2F CRREEN 0 B ) AN TAE, IIAER I R 5 BE s 1E— 20 BRI, 1B R
S [0 (5 485 3 = 258 75 12 W7 A SCR F H it AR FEL RO AT RS 558 = AR B B U B A AN R A
P B RS AR A ] P58 75 08, BR1 U 75 R S S 1 e o mT UL R AT 8 5 28 DU IR ARk |
FIT A8 75 JAZ A, R o 2 4R 75 R Sk M e A L P I R B A — R R TR 2 i,
HL - DG I, HLS = A LA A 3 0k A5 5 F B e R Sk B e RS 250 AR AR B
A DL HBAE XA B R LS S, R 5 TS A E B IR R . TR A HER A
BB T AT B G S s R T e s TR T S

[0012]  7EFE K HARFE G W BL T 0 M EE V0 RN S 06 1 1y T4 HE — b T R 28 5 iy 45 ) 5 1)
Ly R4 (High Frame Rate,HFR) =4[ 250 /5 G R LR SG . XD RS H SEEMA
T o GO , 8 A S R T R R e R S B A A , SR Sl I Fourier A7
PSRN EE . % RGPS b DAZS AR 3750 Wi G (SR By 200mm) , B 1R )
I ) 73 B R0 25 ) 3

B =I5 R -

[0013] 1A S ARGERHER T 23 B = KB4 <56 1, A N HL, 36 DR f5 53 1],
Femeg (2], Horh 2a 2 TJRIHL T, 2b HFFCEhIee (R R AL ) . o 11, 2
5 SR e e %, 005 (15 TR A R MRSk (30 (R S ARk [31) , 8 Ao NNl
JG [3al, Ny KT | (RS AR [4] B 5 aromAb BE4% (5], 761X — 2504k HL i A 4%
=EAy (B RE ) 8PS BRI C [5a] FlEUROCEs [5b] DLAAREL (BT A/
D) s [5c]o 2 11T, Z0d AL B pef% i it , 45 Zl AL HE [6], Horb 6a A ER P pailigs,
6b AECHE A7 Ak B PR T AR e (FRT) 2% (7] CRaIFR A2 sy [7]) B
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[8] FHE B F It [9].

[0014] [ 2 % ANHEEE [1] SHFAERK [3] 2 M@t rE K.

[0015] &l 3 i seh R N B BT R BT 0Rh 77 %8, Hor 210 5 1E S XU U 5 5
PEL 1L N2 TR M4 12 S BA 1E AR ME R I S ke -

[o016] &4 Mg &5 R ELEL da 2 HA NAS (4 128 AN58) HUilE 5 I K g7~ K s4b
S 5 AR IE O E SRS R B sde AR BISR F i E S s R = .

BAAXEAN -

[0017] "N 1HI 4 & B D Ak B RAA S 7 XA — 22 Ui

[oo18] B EUi B~ H A& Gk 75 g iR I -

[0019]  giF AEAC WL, (N &5 H B8 7 R Sk rh I — 4R 4 R [ o 1) R S FlL i, L B R DL Ly
JEE B YERE T 5 LI

[0020] X F—4Eff P L MRSk, R SHOIEI Array Beam [IFRIANX A -

(00211 @, (x,2)= A(k)e’** (1.1)

[0022] ¢, (x,2)= A(k)e’ T (1.2)

[0023] IXHLA(K) 2EFIE o (v) FIUEEREE Kk ERREL, Hh k= o/c, c AHH
BAE AR AL SRR E o e, koRk, 2 [R5 FR A2

00241 k*=(kt) +(k:) )

[0025] R EEKHA (1) XRFES, WK 2z =01 (x,y) Pl b, WAL DS
BETEHE MBI NS TH Bogy (%) = AT, @, (%) = A KL x S8 75 e SR A
TCHIARRRALE o B TR FE T BT =5 BRI 5 AN RL 6 TA N AR o 8 75 % B ik Ui, 4
7 e N DIRAE S HORES (U ) sH N A B3 B2 AN RIE IR 240 (e IR B R oA N MU=
SR

[0026] NI A A K W H ARSI T o AR WIRH B —Th3(5 U [1] BR5 s,
IR SR (1] S B e s, 291 M4 [2] Sike sk [3] &8, | K]
FEilgs (2] 612 )BT I 8 [2a] 1 FHAMWH, BFIFKHA S182---Si---Sn M
Do FFRIEGNES [(2b] O 7AW 7P [2a] B MKOT IS5, B Sofaid pifd
AR E S AROF £, (kx)

[0027]  fi(k, )BT

[0028] fitkix)=1 cos k;tx > constant )
fi(kix)=0 cosk,x <constant

[0029]  f,(kL)BUAE LN

[0030] fkix)=1 si.n k%x > constant @
f(kix)=0 sink.x <constant

[0031] SR x = x;, WIFRIREEEE S; FF R MWL IEAME TG [3a] AR, constant &
A, X L 0, PRI A 1 R 1% 5 (Rpx )R, (R )ide—UE Ay 0 R 1 (K7 A5 5 o f (k)
H Sy (e )2 TR (IR 2224 90 JE
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[0032]  JFIciEles [2b] PhE i IFok [2a] 55 S, NP e G s T I 4 A R < dm 5 7
WAs5 filkex sk fy (kxR ELAE Ky O, TIAR R AR BRAT B b (AL AR BE T [3a] AR SHE S,
XoF PR F S T o TIAE BB R 1 (KA KRAL B AL IR BS M T [3a] KREHE S, ¥R IR
Si &

[0033]  fEMMGIREH RS ES FESUWTHD

[0034] 22, FFOCMIEs [2] FIA FF K :S1S2--Si--- Sn 2 &, I HRAE 5% [1]
FEA I RS 5 AT A A R Mk [3] WM S AT [3a) 4. HAEHSk
[3] W s BB A5 BE T [3a] RSB S, BRI BT RS K15 5 0 2 Sl A& 1 kb -
Woo HFESAERI A [4] AR LI [4] P IHR G, ZRE S A ES
AU ALBEEE [5] ORI B TS S v, (xo 1) 5 x S HSL [3] WS RE I [3a] (1AL
bro FTREUEES vo(xo t) HEURAAMEIE (6] BAF, SEFE T vo (%, ©) MR TR 5
(55 2 BRI KR [ (R 5

[0035] 45 45, SRJE AL AR O 42, JFoedmshlgs [2b] Ry Lk R (AR (3) 8L (4) 74
i ilfs T4 i IF% [2a], Il H I [2a] WP AN K Si MG ST . X
Ih A SR (1] Frrs A sh A5 51 P OB A 4 Mk (3] il A e [3a] 8.
FER Sk [3] P e TG [3a] RETHIFE (5, i 5 5 S5 a0 Ak [4] ik
FEI AR [4] PSS, RS S A T A TR g (5] BOR B BB, 7
SRR (3) (D) BMET voos (X5 1) F v (x5 1) o

[0036] 7[5 i ik B b, S0d FUAC TR [6] 1 S xd B BhAT AL FE . MECE 77 ik 31
[6b] A ECHARNT T RS T U 2 Sk R (K s P T A 5 v (x5 ©) > FFEUL IR 1)
2 kg AR O (I X BRI 5 Yoo (%5 1) Ry, (x5 t) EBRIZALEE, BT -

Veos (X51) = Voo (X, 1) = 0.5y, (x, 1)
[0037] cos cos (5)
{ys:in (x’t) = ysin (x’ t) - 05y0 (x’ t)
[0038]  Frfe 7= i) IR H ek 2L
[0039] Ty o (5:1) = Voo (%:1) + 155, (3,1) (6.1)
[0040] 740 4o (%:0) = Voo (01) = 195, (x,1) (6.2)

[0041]  ZRJEHUAIFIA] HFR AR GREEAT BufR . JLRRE Tt -
[0042]  fRfrmAz#eds (7] @ DUk Fourier 22 G215 (6) HIMIE R R

[0043] Ry, (k,.k) = F[ 1, (1) | (7.1)

[0044] R, (k,,K)=F|r., (x,1)] (72)
[0045] iXH. F(+) F I/~ Fourier A,
[0046] A LA [8] MAIKRRN (2) Kl FRRA
K=k +k,
[0047] {k; T E (8)
[0048]  $11R, (ks )iy Ry, (Koo ko) AR, (ks R)E 005 R, (i B SR
[0049] R, (k.k;)=R, (k.. k) 9.1)
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[0050] R, (kl,k})=R,, (kx,k)l 9.2)

[051] MG AT [9] iR, (ke KDFIR., (koo k) &5 ple o 555 POV RS F AT
[0052] R(k;,k;) = Rk; (k;,k;)+ R‘k,’( (k;,k;) (10)

[0053]  FFiEAT Fourier A%k il 75 i

[0054]  y(x,2)=F'[R(k;,k.)] (1)

[0055] IXHLF'(+) R Fourier AL

[0056]1 T LI H @ K% 2t [9] P A FIA Foureir A2 HunR, (ko k)R, (k. k) 5)
B FIDENL

[0057] P 4 JRAE 2 4E250] (x, 2) BIBMAREE o TR IR BE A X HObR B, 39— LI —
40 ~ 0dB, Forh, [ da 4 IR SHE Bk NSRS SV T A5 8110 184% 5Pl b S LL R R R
FI T A UURE: PSSR 15 0 BT A R R A 5 I e K9 A 0 WS P S 15 2 VR 8 A«
A LU H» B  JLT 2 — B, LA T B0 % S5 v A A T 2
[0058] 7 T4 H B AL AR R T AR BE R A, S0 TOUAR B0 (6] N r - As s (7] Mo
RATLUE R . WA PR (6] ZEA Sz 4 (7] ()5 I, SIS A2 Rk B0 [6b] BT
TEREIOME B2 vo (x, ©) ISR,
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