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Temporal and spatial methods in ocean optical systems
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Abstract: Ocean optical systems have played an increasingly important role in ocean exploration,
development and monitoring. Underwater wireless optical communication and underwater lidar are two
types of ocean optical systems that are rapidly developing and have good application prospects.
Underwater wireless optical communication is an ideal communication option for short and medium range
applications due to high speed and low latency. Underwater lidar is also a highly precise and efficient
observation method in applications like deriving geographic information and target detection. However, the
complex optical characteristics of seawater channels have brought challenges to the further improvement
of the performance of ocean optical systems. In seawater channels, not only strong absorption and
scattering, but also dynamic interference factors such as turbulence and bubbles exist in the channel. In
order to deal with these challenges, on one hand, signal to noise ratio can be increased with temporal or

spatial methods. On the other hand, the conversion between temporal and spatial domains is beneficial to
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achieving better system performance. This article reviews solutions above and the development trend of

ocean optical systems is pointed out.

Key words: ocean optics;

0 3] 5

NECW R SBEAE B NIRER, i
A BARAE 25 19 & i rh Al o 91 o R Ok B B Y b
AL o VLN 2 AR 5 K T 385 H AR 2 R R Y
[P 7:E5 % NN E S VR E s N PVAEE: b | NEPNE-~P 0]
TEFERY T, O T 2 1Y At 3 SCRR BRSOk
I AE B AOR BT R T W A ) ST A S 9 IS AR O
[i] T8 R AT AR . BRAR K R AR TE A I T 58 AL
WL 55 A5, HE 5K F SR IS A 8 5 R
ANAT Ay R o TR R SR R R AE 4 K I v
TR, (H e LR IBCHE P A5 S 1 o A ROt
Al AFEK T R E i fE I, (H—a BB Bl
PET RIS 2 REY . Pt , KR B2 {5 &
g8 5 W AR GEAE VR 9 [E TR R JEE B B A S
B AEK R B A AR S R R PR T AR
I Kb, 7R EE B N b 32 W B oy — 5 AT E A
A R (B RS TR A AR TR K ST Y RO R
Al 58 S5 R PR oAl o T — 2 i B A BRI B, 7EIX
FERYE BT IO RGN E B2 5 ok,

%7 15 (Light Detection and Ranging, LiDAR)
5K T JC £ % f§ (Underwater Wireless Optical
Communication, UWOC) J& P F # 5 (1) ¥ 7 2% R
4¢ . LiDAR 7E HARERI AR 2SR 37 i K 2 B0 6 45
A TR Y, LIDAR B85 AN 32 5 I
Sy AL 2 W, AT LAAG JR 7R DK 2, AR AH)
75 [ {1 RGN R L [ A UWOC Lh Gb/s i i %
i R R A HOE AR T R B RS, PR T
U GEAF e 4 L S RS PSS T A I R R
HRETM AR C &kl 7 UWOC RS AE | oK)
BHCA KRN K T TCLEAE PR s S E T X
P02 R G vl R 5 G I B s . Sy
TR T A R MR DA G o (HK TR 5 38 X6 A% i i i
M) [e) A Sy 5l 27 R G0 O BT (Y S ) o FE K T, B S
W W 5] R 1 D) AR A RFE P R, X T

optical wireless communication; lidar

X A S i By R e WA B R BEOR o BT & B
FMSCA 5 75 I [) b A S R R 5, e RO ) R R
ol EOE A B DR AR AR O A K R B ) S
] 3l 25 A AL i i A A R R i R RS AR
AR E P AR PR I, K RO R GRS
KT G =S R R OE TS R R, R 2RI RS
P RE B9 7 125 4 2 DA IR Jsf s [ 3 i K Y o

LiDAR 5 UWOC H. A L 5 Gt 2 i, B #R 42
& v R IE S o . BAR TOIRE S H A
(], A B WAk s 1 s TR TG L L5 5 Ak B AR R A 22
S, (H—SUR Ty R AR A B . SCP U
LiDAR 5 UWOC P i it 7 i) 7K B 22 R 48 0 Bl , 25
T AR GE 5 BT S8 I SR A R T . Y
T ARG 7 1 EORR A A MR, X T Al R B ik
PHERGEW BT EA —EMSHE M.

1 BHE

7 LiDAR $Z AR, = i3k (A A ik A AT I )
LK M T B 5. =Mk LT
ARAHIR A S, A R B N B RS L B B
Ak, bR R S Al R 9 A R A RN RS
Bl 2 S T R AR L 3 e e e A A O £
SR LA AL, RSO UK S A B A R
AL R BRSO G AE A% 1 R 2 8k
PRI, B ] e S8 B A R YOS ) g
T30, A AR AL 3 T RE AE HP R B S I R A A Y
FBU o (EAH A N0 B R 2 T R E SO IR 1 e
5 IR EAFAE — 2 R TRAT IR A R T O
A0 9 5 o KA I T OB g B, HLAR AR TR A
4R T JRE 0 e P S AR L A 2 6 00 X e [R]
00 AT M2 R BEoR L 0.1 ns A I D R 22 k2 R
cm ZHY R o AR 5 SOR AR R A 1 &
N 22 5 531 7 95 B0 40 45 %0 DB ORG R B R R . (R 58
P IV 68 0k DL 1Y R AR O 0 AR, (AR
JE AR 5 Wi (L Bl B 5 7 Al 1) 1 {18 5 T i AN R 3 UK

0203003-2



bk T2

%24

www.irla.cn

549 %

N LAE . FE BRI OR 2 7 L AR T U A X Sk
55 0E FEE IR T RORS B2 S B O VR Y SR I ROR L 2
%ﬁﬁﬁ%%ﬁ%f&ﬁ%fﬁ¢ﬁﬁ%%m%
B NE b Bk R B B 1 T s, T DL O R A S
1) 2 Ul 15 5 15 2 AR A 5 AR S5 1 A B 20 S 1
W o E S B T DU A A Y ek & B IO B AT
A 1] V5 75 g

Original signal
—@— Delayed signal
—— Decayed signal

Amplitude

Timing point Time

[ 1 E L E s A

Fig.1 Schematic diagram of constant fraction discriminator
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