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A Software Defined Design Approach for Radar Timer

KE Xiaolu, YANG Donghua, WANG Jisheng, Ll Yang

( Nanjing Research Institute of Electronics Technology, Nanjing 210039, China)

Abstract ; Based on field programmable gate array (FPGA) , a general framework named software defined timer design approach is
proposed. It partitions the timer program into two separate parts, of which the hardware logic is designed to be a general structure
consist of sub-timer module and combiner module, and the software program provides count and combination parameters for each

sub-timer. The proposed timer design approach is flexible and easy to modify the timing, thus it can significantly improve the effi-

ciency of system design and integration process.
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generate

genvar numl ;

for (numl= 0; numl < M; numl = numl+1)

begin: subtimer_generate

subtimer_geninst_subtimer_gen (
Ji_elk(i_elk),
.i_rstn(rstn) ,

.i_cent(count) , //WifEIH T Ess
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.i_frame_cnt( frame_cnt) , // i & H
.i_prt_str(prt_str) , //PRT i
.i_prt_end(prt_end) , //PRT 453K
.i_tim_str(tim_param[ numl<<1]) ,
// 5B numl FRIE %L
.i_tim_end(tim_param[ (numl<<1)+1]),
//FE N numl G5 SHL
co_tim( tim[ numl] ) //F &K numl fiH
)
end
endgenerate
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generate
genvar num?2;
for (num2 = 0; num2 < N; num2 = num2+1)
begin; subtimer_combine
subtimer_combinst_subtimer_comb (
ciclk(i_clk),
.i_rstn(rstn) ,
Ji_tim( (Hm>>tim_num_str[ num2]) & Oxffff ),
//FRENEIA &2 16 1
itim_num( tim_num[ num2]) , // FEREL
.o_tim( timer[ num2]) /78 N E R
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end
endgenerate
Hodr tim_num_ste[ i ] 05§ 42 B A AL I ik o
T8, im_num_str[ ] = E_;;Ltim_num [l
3 MR IE
FERFER A FPGA SR Virtex—5 FXT &4, 1R
SRR, 5 B 32 4, AL
VRSP BB TN HCR 90 1+, HR AT
I AEXS 90 A>T E N E M A A5 DL AT BC I
7 A — FR AN A I I TP R 2R
I T AW R 5 0] 10 B S P 2 RO B O
SR Ol A A EE AN A —
A Gk, X RT 32 S T B T A S

B, R4 0 IR R 5 O, 25 SR (H 5 0, MK
A=A K o 5 5, 8 B Bk o S 8O 1, @il
Chipscope RAEE BT BT, 4n1&l 4 Fr 7, &l 45 I 4%
Z A —AE A A

4 FE WA kb B s

MM R B EE N RS
3N KSR ERHE S 2 5.8 11 REZ A 34
FREm, BT 40 A~FE i, XFRT 40 4N RE IR T 2
AL B 280, T A% ) 5 IR AR (B R O, 45 AU {E
BR O, NTIAS = A ik v 5 5, B 25,8 11 F & B
ANECE Ny 3, A E BN ECE R 1,383 Chipscope R
e IS A&l 5 PR

ey

i
[ g e iim e e e i e dm Tie e e e de iw e e m

T T
S | I
1 T 1 T

5 HE RN 3 AT Bkoloe B

MAEL b A7 55 0 235 2R L SR Al s i 5t
REAE R FHGE— A B {432 B T AR 40 04 938 0 40 6 g A
FE IS, DT 7 AR AN [R] B B BT
4 HRiE

RN T —FhLL FPGA N5 B3 E
AP TT 7, A8 B X R 17 % 48 R 8 F Ak 3 it
DAIE FH 2 RS Sy 5 /N2 B BT, BRI P AT R T
TSR A A 2 A N AR A LA L T aE
L BRI R P 2 S SR 0 2 I R DTG i e
PP A58 FH P, PTA R T R ge it BRAAOR

S % Xk

(1] %, #WE, B, FPGA TEHIAE A5 H Y I H

[J]. HWFTFEIF, 2005, 31(8): 7-9.

CHE Li, JIANG Liubing, QIAN Zhigiang. The application

of FPGA in radar timer[ J]. Electronic Engineer, 2005, 31




2020,42(3) ;AR EH
(8): 7-9. PAN Jingya. Design and implementation of timing control

[2] Z FB. T FPGA AYTE IR a2 i 48 il A1 790 b BRAR B s 1 circuit for XXX distributed radar[ D]. Xi’an: Xidian Uni-
[D]. P4, Ve FRHEE RS, 2018. versity, 2014.

LI Bang. The design of radar timing control and preprocessing [8] A&, % F, PhE A ETHBCREVLAGE HF 5
module based on FPGA[D]. Xi'an; Xidian University, 2018. TS BT[T]. BFssE, 2007, 30(5) : 1634-1637.

[3] mRlE, WA, B &, & AR HE IR EH 251 XU Shaojian, ZHANG Ping, SUN Jili. Design of general ra-
FPGA SEFL[J]. UL, 2006, 28(11): 33-35. dar timer based on FSM[]J]. Chinese Journal of Electron
GAO Junfeng, LI Zaoshe, LU Lei, et al. FPGA implemen- Devices, 2007, 30(5) : 1634-1637.
tation of timer for synthetic aperture radar[ J]. Modern Ra- (9] F ff. VIS EHEHGENEMBEYE]]. kI EIA
dar, 2006, 28(11) . 33-35. FAR, 2016, 45(1) : 23-26.

[4] YOUNG J R, NARAYNAN R M, JENKINS D M. Modified ZHOU Qian. Design of an adaptive timing module of VTS radar
transmitted reference technique for multi-resolution radar [J]. Fire Control Radar Technology, 2016, 45(1) ; 23-26.
timing and synchronization[ C]// Radar Sensor Technology [10] ko, s, TMEK, & B FEERET AL
XXIII. Baltimore, Maryland; Society of Photo-optical In- W[T]. PUREEIL, 2016, 38(10); 1-3.
strumentation Engineers, 2019 1-6. ZHANG Rongtao, YANG Runting, WANG Xingjia, et al.

[5] #JE3C. BT FPGA W IARFFEHl st 5558 [ D]. System Technology of Software Defined Radar[ J]. Modern
AR R A 2007. Radar, 2016, 38(10); 1-3.

CHU Zhaowen. Design and realization of radar timing control
based on FPGA[ D]. Chengdu: University of Electronic Sci-
ence and Technology of China, 2007. FUNEE B ,1990 4 Hd TP, BrRF @A E ik

[6] # Pl HET Nios_#A%H 2 Uk E M A it 5 52 LIEERA
B[D]. V9% PILmFRHERY:, 2012 MHRE 5,1980 F 4 M+, HAIAERTF, AT @AF
PENG Kai. Design and realization of multi-function timing riEH S 2w,
control based on nois II soft-core[ D]. Xi’an: Xidian Uni- FH%E F 1992 F4 mMd, TR, AT @A FEE
versity, 2012. 5 Bw,

(7] WEwEHE. 500 A U7 3k G I 2 ) v i i B0t 5 5 Bt E ¥ OF,1992 54 Ak, TR, HFRG e A E R
[D]. P, Pl FRHER:, 2014. RN

(LB% 4 7W)

[4]

[5]

(6]

(7]

(8]

(9]

HAYKIN S. Cognitive radar; a way of the future[ J]. IEEE
Signal Processing Magazine, 2006, 23(1) . 30-40.
LOURIDAS P, EBERT C. Machine learning[ J].
Software, 2016, 33(5): 110-115.

ZHOU Zhihua. Machine learning[ M] . Beijing: Tsinghua
University Press, 2016 380-38]1.

WIERING M A, HASSELT H V. Ensemble algorithms in

IEEE

reinforcement learning[ J]. TEEE Transactions on Systems,
Man, and Cybernetics. Part B, 2008, 38(4) : 930-936.
YANG Z, MERRICK K, JIN L , et al. Hierarchical deep
reinforcement learning for continuous action control [ J ].
IEEE Transactions on Neural Networks and Learning Sys-
tems, 2018. 1-11.

B, RaM, mtE. BT Q-2 B LISk
XY ARRBET[T]. LR TR, 2015, 35(11)
1194-1199.

LI Yunjie, ZHU Yunpeng, GAO Meiguo. Design of cogni-
tive radar jamming based on Q-learning algorithm [ J ].

Transactions of Beijing Institute of Technology, 2015, 35

(11): 1194-1199.

B AR, B, RDHN. BT Q- MR AT AT BT
[1]. RETRESHETFHAR, 2018, 40(5) : 1031-1035.
XING Qiang, jIA Xin, ZHU Weigang. Intelligent radar coun-

[10]

termeasure based on Q-learning[ J]. Systems Engineering and
Electronics Technology, 2018, 40(5) : 1031-1035.

KONAR A, CHAKRABORTY I G, SINGH S J, et al. A
deterministic improved Q-learning for path planning of a
mobile robot [ J].
and Cybernetics; Systems, 2013, 43(5) . 1141-1153.
WANG Y H, LITH S, LIN CJ . Backward Q-learning:

the combination of sarsa algorithm and Q-learning[ J]. En-

[11]

IEEE Transactions on Systems, Man,

[12]

gineering Applications of Artificial Intelligence, 2013, 26
(9): 2184-2193.

3 SH
1 =]

$,1993 F A MEHAZE, LT @A EFE

I 5,1976 4 Wt #H¥x, RFmATEES
A2 Fm A TR HAE AL



