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Research on information extraction algorithm based
on single photon linear APD
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Abstract : Aiming at the characteristics of multi-dimension and high sensitivity obtained by new single-photon linear
APD devices,an algorithm based on single-photon linear APD is proposed to extract the distance information of weak
echo signal. Firstly,the echo signal is modeled using the Poisson distribution property of the weak signal, followed by
counting the number of echo photons per nanosecond , performing a sliding-window summation using a distance window of
equal width to the pulse width. The position of the maximum value is used as the moment of reception of the signal
pulse,which in turn back-calculates the distance information. In addition, the target search strategy before tracking and
the range gate matching algorithm after stable tracking are designed to effectively reduce the background light interfer-
ence and computational resource consumption. And the calculation accuracy rates of 100 % ,99.93 % ,and 96.58 % are
obtained when the number of echo photons is 200,10 and 5 ,respectively. The pulse accumulation algorithm is designed
for the single photon signal ,and the computational correctness of a single photon signal echo is 99.5 % . Besides, the in-
formation extraction with a signal-to-noise ratio of O dB or even negative dB is realized through algorithm iteration for
stationary targets,and the calculation accuracy of 0.03 photon signal echo detection is 96. 1 % . The simulation results
show that the proposed algorithm can comprehensively apply the intensity information of single-photon linear APD and
single-photon sensitivity to realize the distance information extraction under the limit sensitivity domain.
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Fig. 1 LIDAR detection model
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Fig. 2 Schematic of linear single-photon APD output




538 5 RS AN

554 %

HSZBLLA 1 ns £ g I (8] - 5 2 A6 [51 3% E )
37, FCA L B B S0 35 3 1 GHz b, R 2
MR LR . AR b Rk LU A BA L % A2 ELR
S F I ARAT BN BESE, 1 GHz 22 9 0K F B it £
MR 2. 500,

3 EENE

EFXHEPE BT APD {0k R IR
Bk

St A5 S HEAT I8 R, TE H AR R Bl IR B
T, APD #8422 x4 I 20 4 18] 3% 15 5 AT
I, I 5 AD SR A L B X APD (i 0 7 45 S
BEATRAE B FN 44 ns WIOE T8, 5 10 ns
O BE B HE , X AD SRBE S B9 [ 15 5 HEAT A 1 ns g
A VR BV BT b B T RE N O T AR
TR AL B T Je i 2, A 3 A
X R B B R 22 /N T4 T 2 m, A F bRl &
T, MR T — [ s S S O ) R B A 0
AR BT 15 304 i ek 35 S B 1D DAY ARG D R
WA R %

HFRS R )5 ZEBR B EE B T LA 1 ns 2B
PEHEAT 10 ns 58 B f) 9 57 40 B0, 16 M 52 6B s 1]
J& , X TR B AR5 4G R M e, 515 SO T
BOCTR I B 5 15 5 0 8, 4515 5o THUN
RGN R AL, DU M B 85 1] A A TR B A
BRI, 75T — AR TN kS S, =
U B T TN AR I B35 5 e 4 3 A I 345 5
AR 2R T 3 m, WA N HFRE R, a5
FHRMAR . R R e 3 Fs, ¥
B R A 4 TR

i A D

]__

(| w10 nsspghe, WSS IHIEAOE 2R Gt ne)

( X E BB T

(e ramammm e Ty
1 gamiliehfam

-[ AR Ji IR BEMEAT AR s BRI 20, 5 67 idne i ]

( smmimaioe Tt

(10 nssishe, mhessHERDE PH2A it o) )
)
(T RO B TR, St B Ll )

T B3 I 72
RT3 m2

K3 WA s AR

Fig. 3 Sliding window algorithm flowchart
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Fig. 4 Schematic diagram of the sliding window algorithm
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and 2 photon echoes in turn
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