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H: P WEGRBRNEE—AKEFA—NPNERR, KEFEBRILE 20aB, BEAZA. FRLSEERKRZ/NE
PRRERLE, RERIEEAADNBRERLL 3 dB Eh, PEERLZANDERERLIL 7 dB LA, HRERILEMST
A/NERMEREL 15dB £ .
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CAR\ata }
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B 2o — 4, JR 28409 mat, xR BBOE, SOMFAL N dataXomate BEAMBKI R R
SEN 319, X T1gmfIalgE, koh s EA Ty 32 kHz, bkt & B AR S BN AN R T AN [E],
SRS L) AR RNAN—FE o B B RFER 20 B 0 I 20T 4G . BN R K [l B A A 7 1

Wk 2 fos, AT S ARSI Al Bk 4, 515 5 AR ERIN TRLRAE R

[ 319x64000 complex double

1 2 3 7 8 9 10 12 13 14 15 16 17
1 -68.0070.. -46.2652... -56.3513 .. . 6.5728e+... 87077 + ... 6.4142e+... 184819 -8.5582e... -4.9942%¢.. -1.9032e... -21.1653 ... -42.1401 ... -1.2757e. 1
2 -58.0810... -57.2495... -58.1615 ... . 7.8775e+... -5.4818 +... 7.7557e+... 29.7749 -1.0101e.. -8.0555e. 52.7170 ... -43.3538 ... -1.3716e. 3
3 -40.1330.. -4.7889... -41.3850 ... .. 1.2622e+... -17.4327 ... 9.3320e+... 53.1389... -! -1.0370e... -1.0825e. 61.0970 ... -40.4749 ... -1.3842e.. -9.8438e.. -5
4 -15.5747 .. -1.7633e.. -8.6327e. e 2.2625€+... -24.7595 ... 1.0925¢+... 86.4822 - ... .. ~90.2991 ... -1.2849%. 43.0786 ... -29.1549 ... -1.2759%... -6.2188e.. -7
S . 3.2551e+. .. 3.9734e+... -26.0171 ... 1.2337e+... 1.2257e+... .. -61.7669 ... -1.3933e. 4 3.1031 -... -7.5607e... -1.0520e... -4.8862e.. 7
6 .. 73.3384 - .. 65.7674 ... -20.3801 ... 1.3511e+... 1.5166e+.. w ~22.0225 ... -1.3997e... -22.9876 ...49.5377 - ... 2.3591e+... -74.6604 ... 6.0277e+... 5
7 . 1.0727e+... .. 1.0178e+... -7.5339 +... 1.4584e+... 1.6535€e+. . 23.9665 - ... -1.2932e... -7.0408 +... 1.0460e+... 6.1609¢+... -39.8272... 1.203%+... 4
8 . 1.3203e+... .. 1.4662e+... 11.7823 .. 1.5804e+... 1.5982e+. .71.3389 - ... -1.059%e... 14.0330.. 1.5373e+.. . 1.6698e+... 1
9 . 1.4857e+... .. 1.9545e+... 347906 .. 1.7323e+... 1.3684e+... - 1.1511e+.. 37.3469 ... 1.9123e+... 1
1.585%+... .. 2.3953e+... 56.0998 .. 1.8975e+... 1.0243e+... .. 1.4918e- . 2.1304e+... 2.1215e+... 4
.. 1.6203e+... ... 2.6805e+... 68.5041 .. 2.0202e+... 6.3978e+... .. 1.6598e+... . 2.1564€+... . 2.1364e+.. X
.. 1.5649€+... ... 27191e+... 6.5484e+... 2.0201e+... 2.7564e+... 46. - 1.5798e+... .. 1.9633e+... - 2.0224e+... 1.
.. 1.3885e+... . 24789 +... 4.4624e+... 1.8291e+... -3.3254e... 33.5157... 1.2090e+... .. 1.5525e+.. - 1.7735e+... 1
.. 1.0840e+... .. 20134e+... 1.0235e+... 1.4298e+... -2.7396e... 2.9006 + ... 5.7383e+. - 1.3943e+... 1
.. 1.4534e+... -2.6587e... 87.8584.. -4.4235e... -3.9403e... -2.136le... -6. - 9.253%+... 1«
... 9.6323e+... -51.2589 ... 29.4739... -5.3353e... -8.1547e... -9.7372e. ... 4.5205e+... 1.
... 6.7613e+... -51.4251 ... -18.2699 ... -5.4387e... -1.1019%... -1.5136e... .. 8.5842e+. 7.0
... 6.3658e+... -22.6953 ... -45.2013 ... -4.8356e... -1.1609%... -1.6966e... -7.5315e... - 4.
... 7.7743e+...28.4129 - ... -49.3306... -3.8916e... -98.3252... -1.4967e. . .. L1134es... - 2.
... 9.4440e+... 86.0842 - ... -37.7458 ... -3.2411e... -65.1311... -1.0100e... -1.7867...15.2314 - ... 0.0722 31.0788 ... 1
.. 9.5013e+... -23.3436... -3.6109e... -30.6488 ... -41.7308 ... -1.5632e...56.0075 - ... ..16.7862 - ... 72.2926... 2t
... 6.9358e+... . -18.8235.. -5.5153e... -9.0533e.. 8.8744 + ... -1.3204e...82.7619 - ... ..21.5102 - ... 1.1190e+... 4
.. 1.2326e+... 30.7481 ... -8.9682e... -8.6548¢... 37.7597.. -1.1581e..86.2784 - ... ..9.7480 - 1... 1.3906e+... 62
21.0583 .. . -66.3378 ... -56.4674 ... -1.3372¢... -2.864%... 42.3843.. -11114e.. 65.6189.. -14.8604 ... 1.4847e+.. 67
.. -84.7094 ... . -1.5016e.. -85.3325 ... -1.7667e... -5.9932¢... 30.1743.. -1.1495e.. 28.0086 ... -42.7381... 14121e-+.. 6.
-1.5253e... -2.2145e... -3. -1.0359%... -2.069%... -8.949%.. 13.7561 1.2074e... -14.4188 ... 63.1129 ... 1.2281e+.. 4.5
-2.1099%... -2.6765e... - -1.0064e... -2.1647e... -1.0634e... 45428 + 1.2329... -49.4052 ... -68.9873 ... 1.0001e+.. EXS
-2.5077e... -2.8486e... - .. 73.9014 ... -2.0323e... -1.0616e... 7.8128 + 1.2224e... -68.7637 ... -59.9495... 77.8214... -1.168%e... 7.t
-2.6881e... -2.7770e... - .. -30.1810... -1.7224e... -92.8617 ... 214183 1.2271e... -70.3622 ... -41.7049 .. 58.3077... -1.2355e.. -1
& . -2.6764e... -1. -2.5588e... -8." 16.8268 ... -1.3302e... -76.4026 ... 38.3061... -1.3271e.. -5.7450e... -22.9208 ... 41.2749.. -1.2190e...
31 -1.1689%... -54.7840 ... -2.5266e... -1.1256e... -36.8554 ... 1.0519¢+... -2.2967e... -] 51.6225 ... -95.8708 ... -68.0291 ... 51.1600... -1.5864e.. -3.6085e... 1.4796e+.. -1.1189%... 25.9690.. -1.2134e... -7

&2
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X B 2 s Ik eR IS 465 A IR 51, 38 T HOAS 9 R K o B AT BLEATAS RN A 2 ik
MR, IR S22 WG B3 Box 78 B A2 H bnsz st T 51 ik B4 21 e 51 34T
LEE 2 VRS GHiUN e AL g Ul EE ST

HHZRAZR R (1) SRR (110)

150
AL

(b) B HIRH R-D BRI

HEBS TG
(a) 2 M AFEH R-D B &R
K3 AFRBRZRTRER-2 %8 EEG
2.2 FEERIIEERA

XN A BUER A, SR AN IR B B 1 B S, BlE R s TR ) 4R
JREAN mato T TESAGAL B N5 — A SRFE R, RN R B iE H AR, BERTRY 1 ms (32
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MEEEFEA R G 4 s
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dataX_gate
[ 1x4000 double

1
1076,

1
2
3
4
5

2

3 4
1076, 1076, 1076,

5 6
1076, 1076

7 3

1076 1076

9
1076

10 11

1076 1076
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(a) BII3CHF dataX gate IR

14 15 16
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i
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BT
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W CHAZms)
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(b) dataX_gate XTRIHS [H] 53 TR B R R E
B4 AFBRZRETHER-ZSEHERZ

23 PREREBEEEA

PREEER SR LA dataX value*.txt SCIF M UAE6l, o dataX D9 B (A [B187 P 81 SCAF A4 R

(1 datal . data2 5%), BARM AL EUER 3 Pras. dRESCIFRRAALRFLLT -
(1) FEBCHIE BT SIIRREL R RAT N 1 A3

(2) %18 50 ms MOHHE AL AR AR, RIAE 1600 ANkt dinth 1 IRE5 A, 28 1600*N ANk i
ZIEE S N 2, DA HE
(3) H AR 8 A Al B A B 2R B iy i 2R

ZE RS A SRR NG 58, I SR AR R A BTz 0 20y
it ARSI A T RAZAT A7 A, 500S 24T H I 2 ARAS U 2 H AR, U H AR EEe o 0;
[ — K A7 A A R B TR LA 6]

4
(5
(6)
P
(8

T BUP AR R

HE 7 NI

2 Sy

S0

51 SO PE R ELRRABAA 1 TP A4S

R3 BABETRE AR

3500

4000

1

14T 50 ms H Ak object:1 | HHE HE object:2 | HE PR | e
% 24T 100 ms HAr#% | objectl | #E B object:2 | HE PR | e
% NAT 50*N ms Hir%¥ | object:l | PE object:2 | PEES | e
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f

an
3

N AR SR data2 FAE BN AR EGE AT AR O, Wi S TR

H(F) WEE) BR(0) BE((V) #EiH)
50ms 1 object:1 40. 4017886 1572. 979364
100ms 1 object:1 40. 396280 1570. 959415
150ms 1 object:1 40. 410268 1568. 939209
200ms 1 object:1 40. 410268 1566. 918696
0250ms 1 object:1 40. 404688 1564. 898394
300ms 1 object:1 40. 418601 1562. 877979
1330ms 1 object:1 40. 446429 1560. 856339
400ms 1 object:1 40. 440848 1558. 834090
450ms 1 object:1 40. 429688 1556. 812333
500ms 1 object:1 40. 429688 1554. 790848
550ms 1 object:1 40. 429688 1552. 769364
600ms 1 object:1 40. 424107 1550. 747952
(650ms 1 object:1 40. 407366 1548. 727104
700ms 1 object:1 40. 390625 1546. 707093
To0ms 1 object:1 40. 368304 1544. 688131
800ms 1 object:1 40. 362723 1542. 669927
850ms 1 object:1 40. 357143 1540. 651864
900ms 1 object:1 40. 329241 1538. 634648
950ms 1 object:1 40. 306920 1536. 618756
1000ms 1 object:1 40. 295759 1534. 603694
1050ms 1 object:1 40. 284598 1532. 589191
1100ms 1 object:1 40. 279018 1530. 575173
1150ms 1 object:1 40. 284598 1528. 561150
1200ms 1 object:1 40. 295759 1526. 546635
12560ms 1 object:1 40. 295759 1524. 531847
1300ms 1 object:1 40. 301339 1522. 516987
1360ms 1 object:1 40. 312500 1520. 501635
1400ms 1 object:1 40. 312500 1518. 486010
1450ms 1 object:1 40. 312500 1516. 470385
1500ms 1 object:1 40. 312500 1514. 454760
1550ms 1 object:1 40. 312500 1512. 439135
1600ms 1 object:1 40. 312500 1510. 423510
1660ms 1 object:1 40. 312500 1508. 407885
1700ms 1 object:1 40. 312500 1506. 392260
1750ms 1 object:1 40. 323661 1504. 376350
1800ms 1 object:1 40. 329241 1502. 359955
1850ms 1 object:1 40. 340402 1500. 343209
1900ms 1 object:1 40. 357143 1498. 325692
1950ms 1 object:1 40. 362723 1496. 307623
2000ms 1 object:1 40. 351563 1494. 289771
2050ms 1 object:1 40. 345982 1492. 272405
2100ms 1 object:1 40. 345982 1490. 255106
2150ms 1 object:1 40. 340402 1488. 237879
2200ms 1 object:1 40. 318080 1486. 221429
2250ms 2 object:1 40. 312500 1484. 205737 object:2 107. 081051 1799. 357029
2300ms 2 object:1 40. 301339 1482. 190396 object:2 107. 803152 1793. 984838

B 5 HmpmESC A2

FESE VAT, B “50 ms” FRMEE 1 AN a6 1600 ANk it ZI BT ], B RR AT
HI H AR K ZHUE B 5 50 ms B 2560 R [R5 1) ARG Ol 7B “17 RIX ST ZIB R A HA 1
A H AR FB “object:1” FRHEEE T RPN FBUR H bR 1IR3 B BB AR 3 FUE ;. 7 BL“40.401786”
FonBbR 1 PR AR, OREE/NUS 6 A FB “1572.9793647 Fon Hbr 1 HIBEES FLE, TREF/D
a6 e 5 244 1T H B RS AT, AIARIREHE. 7256 4547, 7B “2250 ms” RIRA
AT IR 45 SR (2 55 2250 ms I %1, k2 55 72000 AN Rkb i ZI%S B B AR B S B, 7B “2” &£
EMETR R RN 2 A HAR: FB “object:1” FRoRBEL T RPN FBE B bR 1 (133 F BAE R
BIFE: FBL “40.3125007 Fon HAR | FEEFE: B “1484.205737” Fox HAw 1 0E B FL1H;
FBL “object:2” FNIEL FORIIPIATBE HER 2 M M S B, 7B “107.081051” %
ANER 2 B EAE; 7B “1799.357029” FonHFR 2 WIEEBS A . 28 46 M Ja 7B LR E
4517, AIRIREHE.
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ARHEAE T A A R R AR L Ka 9B S U A A8 T 1 B (0 S0 s R AR
5], HAR. ARPEERPE R SCATEE . HIE I 1 E I 20060 B H AR BRS04 B 3Rk
MANTHRANNER, a2 iz atis, PAREdE i ERS, B Brig gti vt #En & fere
O KR R SEMIGAE, PR 4R & B,

B P Bl A SR e AR QBRI RFE (20190 ——RIR I LR 28
HhRATS IRIE T B . H TR SR D b0 MR, Bl S AF R0 Sk
AR TR 1A T AU SEATERE LU K B AR, YRRV RN o 12K BE I B 28 S MIE S
TABSEETEGESE . AR e e s AR A S R, AR Z RPN G i HE
EVP

A AR X ] FIE AN H A5 0 38 B3y SR ER B R L, et 1 15 AN R 5, BARTR
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A dataset for detection and tracking of dim aircraft targets
through radar echo sequences
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Abstract: Radar detection and tracking of dim targets under clutter has been a hot yet difficult issue in the
fields of military and civilian applications, such as low-altitude security prevention and control, regional
situation monitoring, long-range precision strike, battlefield intelligence and reconnaissance. However, there
has been problems related to existing radar data, such as poor pertinence of data scenarios, insufficient
authenticity of simulation data, nonstandard formatting of measured data, incomplete scene description and
calibration information, etc. To meet the data requirements for studies on the radar target detection and
tracking technologies under clutter, we took the fixed-wing UAV under clutter as detection object for radar
outfield data acquisition and data processing, through which to generate a standard dataset for the radar
detection and tracking of dim targets under clutter. This dataset covers typical scenarios such as strong clutter,
low signal-to-noise ratio, high dynamics, strong maneuvering, and changing target number. It consists of 15
radar echo sequences in total, and each echo sequence contains a number of pulse signals of a certain temporal
duration, a corresponding gate file and a true-value labeling file. With standardized format and accurately
labeled information, the dataset can provide basic data for the design and verification of radar dim target
detection and tracking algorithms and for studies of clutter characteristics.

Keywords: dim target; target detection; target tracking; radar echo sequence; dataset

Dataset Profile
Title A dataset for detection and tracking of dim aircraft targets through radar echo sequences
Data corresponding author Honggi Fan (fanhonggi@nudt.edu.cn)
Song Zhiyong, Hui Bingwei, Fan Honggil, Zhou Jianxiong, Zhu Yongfeng, Da Kai,
Data authors Zhang Xiaofeng, Su Hongyan, Jin Wei, Zhang Yongjie, Yang Caixia, Lin Zhen, Fan
Rundong
Time range 2017-2019
Geographical scope China
Clutter background Land
Radar carrier frequency 35 GHz
Pulse repetition rate 32 KHz
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Distance unit sampling

1.875m
interval
Data volume 8.76 GB
Data format * mat, *.txt

Data service system

<http://www.sciencedb.cn/dataSet/handle/908>

Source of funding

National Natural Science Foundation of China (61401475)

Dataset composition

The dataset consists of 15 subsets. The subsets are named as datal.zip, data2.zip, ...
datal5.zip. Each subset comprises three parts: (1) data[N].mat is an radar echo sequence
for Segment N with the presence of target aircraft ; (2) data[N]_gate.mat is a radar range
gate information sequence corresponding to the echo sequence; (3) data[N]_value.txt is
the corresponding label file of data[N].mat. The label information includes the total
target number, target serial number, target velocity and target range corresponding to

every time interval of 50 ms in the radar echo sequence.
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