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M B4 (Radio Frequency Interference, fij#XRFI)JHER JEAHT7H (L (Incoherent
De-dispersion) FIJEJ % 55 2 Dy gesb 21, Horh ) CPU BT E (WM& 5. =6l Angz ph
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| De-dispersion |

l

| Filter Candidates |

l

| Optimization |

l

Save Candidates Data

& 1 FRBSER S HZREE. FPGA (Field-Programmable Gate Array )& 4ife| 1F%1)], UDP (User
Datagram Protocol) &/ SiE i .

Fig.1 Flow chart of real-time search algorithm of FRBs. FPGA is the Field-Programmable Gate Array,
and UDP is the User Datagram Protocol.
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Fig.2 Schematic diagram of ring buffer
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NP SE B AR OB DR B Dh RERI 25, LR I (&I 3 s

signals reconstructed

with noise signals
Feature
LPF

Extraction

Feature Information

3 NEEEFFEE. LPF (Low Pass Filter) 2 il g %%,

Fig.3 Flow chart of wavelet-based de-noising. LPF is the Low Pass Filter.
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Fig.4 Schematic diagram of de-dispersion!”
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3 REEESESH

ffLinux (64f7CentOS 6.4) R4t I, 7L T CPUMFRB 5 £ 4 (PRESTO")
LT GPUMINE FRBH 5 & 48 (HEIMDALL?), X HIFRB010724. FRB0106212/ Al
FRBO101253) [ 4k B AT MR L. 2 I8 47 I 44 2R 5%l Tntel Core Q95508 CPU
FINvidia GTX 7608 GPU, A8 H ek 2% 73 5 AFFTW 3.3.481cuFFT 6.555.

3.1 RGEAELLS

EFxF H AT C A JFIIFRB010724. FRBO10621AIFRBO10125%#, 70 M AECPUR 48
FIGPUINIHE 2 48 b AT i [a) 0 . 7 58 2R 60N DMNRAE, X E3A™ = B0 BR 1)
ISfIE) 7 G L. ARG R an k2P, Hok, A5 TR R DM B, R JF 73 i CPU R 48
FIGPUNGE 2 45 (1) AR BRI () AR A 15 . S 45 S an 5 .

%2 CPUMGPURGZE L BIHFEAR |
Table 2 The time consuming of different steps of CPU and GPU systems

Name System  RFI Extraction/s De-dispersion/s Filter/s Total Time/s
CPU 74.080 62.385 484.064 620.529
FRB010724
GPU 1.648 2.156 11.522 15.326
CPU 59.469 60.565 522.362 642.396
FRB010621
GPU 1.438 2.242 11.257 14.937
CPU 18.512 12.855 98.806 130.173
FRB010125
GPU 0.325 0.658 2.663 3.646

50 T T T T T T T T T T T T

a8 b
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44 -
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38 -

Speed-up Ratio

e

34 b

3

A T T S S S S S SR S S
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The number of DM

K5 GPUMT RGN CPURSINHLL

Fig.5  Speed-up ratio of the GPU search system to the CPU system

M DB R AT LUE SR EE TGPUNN I IFRBY T & 48 A B 1% 5t
MICPUR GE B AT KWL L, R 2 75 24 Bl ORI, R AL SECPUR S L ik

! https://github.com/scottransom /presto

% http://sourceforge.net/projects/heimdall-astro
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Fig.7 Searching results of CPU (left) and GPU (right) systems for FRB010621
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Fig.8 Searching results of CPU (left) and GPU (right) systems for FRB010125

3.3 BIHELEER

LAFRB010724 4 45, K FIGPUNN I S, @i 52 56 Wk f 449 2| FRB010724 45 4
KPR K7k, HCPURS T AbHRAS 2 1) 45 K 55 42— 8. MG bR 4 ab 2 )5 75 21
B9, BT LY Wt BIFRBI K PR 1E 2 80 % BAR B B, NI HomT 4, 78 8 U
HJ375 perem 3L, HBLHT W B MK ePAE 5. R 9% s S Lorimer {8 1 7118 SC“A Bright
Millisecond Radio Burst of Extragalactic Origin” H X FRB010724 F4F1iE S H06) e 5 v
PUfiiA, GPU RS 45 R 5 SEPrfdi i) &

candidates DM375.00.ar

Frequency/MHz

Pulse Phase

K9 FRBO10724 /448 345 R Kl

Fig.9 Final searching result of FRB010724
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4 BEE5RZE

H T SEIANFRBISEN A T, ASCRH T 5T GPUIE M FRBHE G HEBA, 7R
R RS B4R, oK =y T FRBI S B, v DLSEION FRBIG SE I 48 5. 75
PRAUETH SR BT, B GPUINE REMCPUR G #AT T 0 L. &3 S8 20 Hr ] %1,
ML R CPUE T R %, GPURG VS Ty T $ 354515 747

H TFRB{5 5 4 L = LK, 20-30 m 4% 5 HE B3 20 5t m) J0RA7 M . o g
RIH 25 mi BB 65 00 T RS BEM0.4 mm. 5 RS 157, HLE Be B edL T 4E
A A 1381.25-1701.25 MHz, HO 0% k1540 MHz, M kb 2 68 118 £10.5 mJy, M
JMRRAT (Rotating Radio Transients)¥] & B2 43.4 JyM, 5684 0] LI 2 FRBI 44
TR TR B AT S 110 m B B B AR i B S 4 BRI KR 4 ) ] B 5 L B
BE, AHECRS 25 mB B, QTR HAT K SO i HAR MR L e, [N QT T T
TERE BERI I v H AR 90.3 mm. $i DR SR 42,5718 XFFRBHE 298 5 FOULI 43 B
W L5 A R R ER R R ) R R R AT Bl 2 L B g, QT e R M A
A FRBECA Y - 2 n] LLIT & ks B2 (O FR B S FOBLIN A 5.

FRBH# &1 & TAF R A 25 X, Rl 2 4k 22 3 AE 5K 26 (Five-hundred-meter
Aperture Spherical radio Telescopefai#XFAST, QTT)F %4 142 (Square Kilometre Ar-
ray, SKA)H [ . FRBSZ W48 2 FRBAEF T Al R 5B 41 535 47, A IR S5 K
M OFFLINEXR AT AP, 75 )5 2L R 50h 75 28K FHONLINE&ME, X 2 48 (1 52 I PR A
BB NRK. BEEFAST. QTTMISKARE B, iy 23t W58 FRBE RV & B, U
R AR SK AT KA, 75 LT R AH Y (1) 48 5 2 i

S % Xk
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The Research and Test of Fast Radio Burst Real-time
Search Algorithm Based on GPU Acceleration

WANG Jun'?  CHEN Mao-zheng!  PEI Xin!  WANG Zhi-qiao':?

injiang Astronomica servatory, inese Academy of Sciences, Urumqi
1 Xingi A ical Ob Chi Acad Sci U i 830011
(2 University of Chinese Academy of Sciences, Beijing 100049)
(8 School of Physics and Technology, Xinjiang University, Urumgqi 830046)

AsstracT In order to satisfy the research needs of Nanshan 25 m radio telescope of
Xinjiang Astronomical Observatory (XAQO) and study the key technology of the planned
QiTai radio Telescope (QTT), the receiver group of XAO studied the GPU (Graphics
Processing Unit) based real-time FRB searching algorithm which developed from the
original FRB searching algorithm based on CPU (Central Processing Unit), and built
the FRB real-time searching system. The comparison of the GPU system and the CPU
system shows that: on the basis of ensuring the accuracy of the search, the speed of
the GPU accelerated algorithm is improved by 35-45 times compared with the CPU
algorithm.

Key words telescopes, methods: data analysis, physical data and processes
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