[SIMTaIC] JUHTaE, LA, WA, F. KTHANMSA RN RZ] AT AAFRIF M, 2018, 26(2): 89-106.

| [RER KT RAREA—~REE G AARTRTE AAREL. SH2%. HEARFADS #AK. |
:?ki&&hii&ﬂ%#ﬁ,%iT&ﬁﬁ\k%ﬁﬁ#ﬁ%%£QWZM4#ug,mm%ﬁ&&£ﬁﬁI
| AR 6 i — R AT R BAAA B A RS, RF il 5T 4 0K T i A AR Ao d e 2 2 5 6 i AL, |
| AA k@R, THRARSH. REXFKTRBAAKAEA 8 4K LS DRt ALBARAKT R |
:ﬁ%ﬁ%%iﬂ,Amﬂﬁ%ﬁ4P¢T@ﬁm%mﬁﬁ%éﬁﬁ&ﬁ,&ﬁﬁklﬁﬁ&lﬂmm,&ﬁﬁI
| AARAE 1 500 km, TH AR M #1430 AL, Az hKTLRELIHhGRY, ERT KT RAMER |
| s 2 A KRR I, I A BB Ao § 45 SN A KRR R ARG 2AlH, A2 |
| 4T REKTRARGEALLR: 2018 F4 A, FHEXRFHRAARERFELANSRANKSLE |
Is&-ﬁ*(ié#k-%éﬁ%)fr&“a&.&.-lo{}oo"ﬁ&eﬁ;&adm..%zamﬁs@ﬁ:k'm-}: 8 213 m, Al T RigRAMALLAE |
| RAGERRE RAAFRAHZARE T AA M oRX, BT 0 ASKT RARKRGLERK, l
| A ARERAGOLARS AT AL, FLAELFAGRAXF A A RAGRG S KA A AN TDI0 |

I

| BG4 UMk, K e RAe AT A G TR B, AL B A KT RS K @A
b o |

KTNEANBARERIRERE

AR, Zsg'?, max', g oY, F2ix"
(1. RERFE YU TRSBE, K, 300350; 2. MR S5 A E Z 900G HEEE0 -5 05 4 9056 =,
W% 3 85, 266237)

B B KTEBBNKRERBETZELEZAAN, BEBKSHKAKFER, R—HBENEAKTRIT
R, INEFBFHHREHITREZE, LCEMANERN, ELXBFEANERNREFREBEE
R, XPERTEAAKTBANEARANRBRIAR, E_SNETKTEANENEAREZOER
HNRHE, ANEZRKTERND I ZERFHTENARHETTEHH, A, KEEBRAAEERR
MAKE, WKTEANDEARMIUMNERI;TT R, HFEANET KTBAN/DREEEBRE R
HEEREARNABNA, BRTKTEANBERXSEDNIAENEABIAR. &E, NKTEAN
h#EMRLL, BEREEMLKFHRAZENGE, WATEANERXARNEREBHRITTRE,

X521 K TBAN; AFMINEAR; £R2HF|RIT; BEBXEH SR

chE 43 32 TI630; TP242 MCARARIRES: A XEHS: 2096-3920(2018)02-0089-18

DOI: 10.11993/j.issn.2096-3920.2018.02.001

Development of Underwater Gliders: An Overview and Prospect

SHEN Xin-rui'?, WANG Yan-hui'**, YANG Shao-giong'*, LIANG Yan'?, LI Hao-zhang'*

(1. School of Mechanical Engineering, Tianjin University, Tianjin 300350, China; 2. The Joint Laboratory of Ocean Ob-
serving and Detection, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Wi BHE: 2018-03-28; {E2EIBHA: 2018-04-30.

HEWmB: [H%E A% 22016 YFC0301100, 2017YFC0305902); [H % [ AR5 3 S0 B 5 4E Rl 2 542 (51722508). 1] - J7
H(51475319); 1L S OFE T RI(2016CYIS02A02); Y & g PERF 4% 55 AR [H 52 92 56 %8 [B) i 01 %1 (ZR2016WHO3) . E A4
(QNLM201705)F1%s 111 A A3 354 %1(201 TASTCP-0S05, 201 7ASTCP-OE0 14537 H ¥ 1),

“BEMEHEE N TEME1979-), B, Bt #82, FEFg kK A T 88 B il B e 5 .

KTFEAREZER www.yljszz.cn 89




2018 4E 4 H KTEARKZR 9526 4

Abstract: As a kind of special autonomous undersea vehicle, the underwater glider(UG) dives along a saw-tooth trajec-
tory by adjusting the buoyancy and maintains its gliding mode by making use of hydrodynamic force. It can real-
ize continuous observation and detection in long range and large scale in the complex ocean environment. Therefore, UG
plays an increasingly important role in the novel global ocean observation and detection systems. In this paper, the
recent development status of underwater glider technology both at home and abroad is reviewed with emphases on the
research progress of the single UG platforms and the corresponding core techniques. And the studies on UG’s dynam-
ics and control are summarized. Moreover, according to the representative research achievements in the world, this paper
gives an overview of the UG-networked observation technology, and elaborates the design, development and application
of the compact low-power sensor used in UGs, as well as the development in data format and protocol of UG. In addition,
development prospect of UG technology is presented concerning promotion of power consumption optimization, com-
munication and intelligent level of UGs.

Keywords: underwater glider(UG); networking observation technology; sensor design; data format and protocol; intel-
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Table 1 Major technical parameters of typical conventional

underwater glider
B2 % RS
Bl 1.5~2m  FHiR:022m
1.0l m i 52 kg

AT 0.35 m/s

[~ 8 7% FE 2 30 m/50 m/100 m/200 m
Slocum FERE /350m/1 000 m &%

IR 600~1 500 km, 15-50 K,

HHER AL 4 000~6 000 km, 4~12

H: 1000 m GFpstizfrnta): ik

22 K, #elk 360 K

FlEF: 2 m Hif:02m
FE1LIm B 518kg
Spray FKE BRI 4 800 km
EITHIE: 0.19~0.25 m/s
IR A 1500 m

L& 1.82m

il 52 kg

AR 0.2~0.3 m/s
Seaglider KB TEHEE: 200 m/1 000 m/6 000 m

P ATFE: 4 600 km

PEE TR 2 A~ H, iR

hEEMTZY 10 1~ H

BLE:2.87m  H%032m

Littoral Glider KE HE:2m P 120 kg
e K IR 200 m

HAE:03m

HLE: 2.87 m(5 KLk)
Exocetus Coastal %] Ff#:0324m il 109 kg
Glider e IbEERLY 60 K, BRPERIREY 14 K
A 1 m/s

(b) Sterne

V.

(a) Sea Explorer

‘ -

(c) Folaga (d) Petrel-11

B2 SARESHEHRKTEHAN
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Table 2 Major technical parameters of HUG
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Table 3 Major technical parameters of deep-sea UGs
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Table 4 Technical parameters of typical UG’s buoyancy
driven system
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Fig. 9 Persistent littoral undersea surveillance network
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Fig. 10 Integrated ocean observing system of USA
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