s R 5 T &

Science Technology and Engineering

3 2025 4F 5525 % 517

ISSN 1671—1815 £
82 2025, 25(17) :07238-06 :

CN 11—4688/T

DOI:10. 12404/j. issn. 1671-1815. 2403716
IR B, XNE, Bakt:. FRROK T IRE R shilas AJUE R L[ )], BHAEoR 5 TR, 2025, 25(17) « 7238-7243.
Luo Zhewen, Liu Zhi, Fan Jizhuang. Geometric localization method for a mobile robot in special underwater environment|[ J |. Science Tech-

nology and Engineering, 2025, 25(17) . 7238-7243.

k7K TIMERI B AL 28 AL E L 77 %

FHL, WG, Hak
(L BRI AL KB ABOR 5 R R T4 S04, WUREE 1500015 2. R BEBFSE AT IR A, 411 518000)

B ASBINBAEKRT AR AN RA D A4 B T —F 4 A8 nl & £ 7T (inertial
measurement unit,IMU) 5 3£ B AL M BEARANK FTIT AL F i, S FRFREE R, MR T LB AN BRI, 435 KT
M FGHERIF AT AL B B R AT 3 T A T3 B AR BN 2 R T AL B AF AR R £ e JUAT S48 7 ok B £ I I 9E R
3% A T vk B B AR EALE AR AR S i A E A BARIEE 2 E T BAN K TES AR E,
KeBEA e shE AN, BIAMEA, LEME; IMU; KT 24x

LSS TP242; CHkbRERS A

Geometric Localization Method for a Mobile Robot in

Special Underwater Environment

LUO Zhe-wen', LIU Zhi** , FAN Ji-zhuang'
(1. National Key Laboratory of Robot Technology and System, Harbin Institute of Technology, Harbin 150001, China;
2. China Nuclear Power Technology Research Institute Co. , Lid. , Shenzhen 518000, China)

[ Abstract |

an underwater geometric positioning method combining inertial measurement unit (IMU) and monocular visual distance measurement

Aiming at the unmanned autonomous positioning task of mobile robot during the maintenance of nuclear reactor internals ,

was proposed. Combining with the actual environment demand, the principle of distance measurement with monocular camera was de-
scribed briefly. Aiming at the limitation of the underwater nuclear radiation environment on the use of sensors, a method based on mo-
nocular vision correction of inertial measurement unit position estimation integral error and geometric positioning was proposed. Simula-

tion experiments show that the positioning method can effectively correct the accumulated error generated in the positioning process of

the inertial measurement unit, and improve the positioning accuracy of the robot in underwater motion.
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Fig. 1 Diagram of the working environment
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Fig. 4 Erorr detection geometric schematic
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Table 1 Camera external parameters

s R
WL gy U e 2y
h /mm M s/(°)
b+ d/mm (°) ()
85 125 34.2 75.0 64.4

(a) B4R AL B IR 5

(b) 2 AL R IR K4

(c) WIHARILE AR LR SRR 1 15

(d) & AL E AR RS
JEIAPE G - IR =1 21

K6 RN EABLIEIS

Fig. 6 Camera image of the beginning and end position
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