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Abstract

This paper describes the research status of underground rescue robot at home and abroad, and
summarizes the key technologies, including mobile system, communication and sensing system,
energy supply system, security and protection system, remote monitoring system. From the pers-
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pective of development, there are various types of underground rescue robots. Multi technology
integration, intelligence and group robot coordination are the development trend of robot re-
search in the future.
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Figure 1. For Anshan Kaixin company and Shenyang Research In-
stitute of Chinese Academy of Sciences jointly develop tracked res-
cue robot
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Figure 2. It is the first tracked coal mine search and rescue robot
developed for the Research Institute of China University of mining
and technology
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Figure 3. A wheeled rescue robot model with independent suspen-
sion system is designed for Chen Hailong and others
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Figure 4. Research and design of wheeled rescue robot for Yanshan University
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Figure 5. A six wheeled legged robot was designed for Xu Kun and others
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Figure 6. The wheel legged robot is developed for the future robotics research
center of Chiba University of technology in Japan
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Figure 7. A wheel legged hybrid robot is developed for Fujimoto
Laboratory of Yokohama National University in Japan
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Figure 8. Three dimensional joint driven model of snake rescue robot researched and designed by Zhao Huahe
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Table 1. Performance comparison of different mobile systems of rescue robot

= 1. RENFATE BN RGIEREX LR

Bar 1 7 P B

J@E & HRIERE 7). HOTRIE R RE /) i JFEBRE IR HUBRCRAR e 16 PRI
Licsay LY MR, HURRE S . 183 (K HRRERE 7). HUBIGR R )%

L3N ?E RGNS EHL I . BERHRFER. RIS
(= B HRBRRE ST 5 WLBD ISR B K PRI BERSFER

3.2. BIESRARS

H T RERHLAS A HEAE R GEE Z AT SLHUE SRR A Az A n] DU A e S sl di, $iTit
REZI5E, WIREVER, (HA SRR, JosEE AR E O, WESEEIR, (EERE S 52 T
DIk, ATRCR AT 205 e gl & 1007 ST, ORES S &M i mAde e . R R G 3 ZRE I
TRARNLA A RV R VR AR RS, AERAEXS L8 N IEH P B R, H e g amade 00
B, ERERE S, R REREE IR DR R T A A S, AT SEEUR N R E L[ 17]

33. R2FIPERESG

AREFH T RARVL S NS E I N 22 2817, BEENLE AN B 22 e RPThEE, B IR EHR
KA. WRAN Ve R & AR R 5 0 SR, 2 R R G B s b BEIR LR, X F PR B &5 i p 2
N RIB R, A=A KT 1RGN A BatRy, e E ILE/EF a8, EE T N2 A
R EER, AES BRI A0 R P B R 5 18].

34. BEIREA RS

BT TSRS RS, HED R RREER R, NRIENLES A BRI 8] i 15 TAE, WA
HREKENRINRIEME RS, fbERE RETENF IS ARSI, GiRMEshae A H. HAHM
MRS 3 et tss 7. HAr, HTIRIEN S A EE R BSGEMS 7, B FasF S A
s, Hags o, BRI I RERVLSs AR, ANECRA B4 RIS 770, SRR

DOI: 10.12677/airr.2021.101006 65 PNER ST IR YN


https://doi.org/10.12677/airr.2021.101006

TNE %%

BT BTG, PSS ML Rai A = 5 A R B2 m, 251 735%) 65.77 kN, HZ3)
PR, BEEH P HLAS N5 R IERE[18].

35. ZEEMIERSG

FEFH T RERERE R, F0F FOB T RERNL S AL B I TIAEHUE S, W 3 T Bl At
T8 MR AR R B SRR A, BoafdiovEG. BEMERH T RERILES Na i R4
R EZENE Y, WIHE S EEUEBR IR LA T8N 01, (AR R BE S sz B A
55, JFARAE RS BRI IERIE &, $REBERAR(19].

4. FEREIE

AE G TEEARERL S NIRRTk TSR NIz oty FENL A LR AT ST
W T ELRE, AEASCHIRIE I T S AR Las N EZAAAEG UUT Lt

1) BUA T Ber s K2 w78 B m E2AE 1 3 0%k RBsh iU LUk i B 4%, g 1
Xt PR RRX — Th BE A R F T

2) BUA I N Rtk A WP BT SE . el st DLRGRIBUZ 15 (E5ES% 7 125 8 A PEAL B
it

3) WJEIAE I N RER R A AP LR % . BB BURE . AR S A ats . A
LIS VRS R B, AT A SRR S P U, AR T R KA, DA AT REAAAE S48 I — v 3 45 UK

5. REE

BRI CHERRE, JATTHTHT U A 4% SRR B b U SRR 2P i A5 B — 2P R
L Al A2 R RE I SRR B ML 5 T (R R g — e IR 2kt SRR AR T2 R RE R AR S 1 B
i ARG ISE RIS RBOR, (BRAAAE — 2 Frbh, RORIRATIIEHE R
Fe NI BLTR =AJ5 T FU A et »

5.1. SKHIZTheElL. GRElL. (EiBL

fE—LefEl, RIARMAETT, BURB S LAERAREMRIE U LSRR, Z—riiefne
IR, WEHAT RR M, BT ROk B % WA RS L I T B el (1 AR LA ] e A7 £
i ERRAR NN, IF HEORIEAE AT R [ ZEORAEJ A BT I 4 0f 22 4z, DLAds 320 A Bt ok — ik
iR EAmfak, XamERNORER RS BAREN 2 IR, BREtk. v 7R 1t s
L, AR AR S G EERATI BRSNS, DUERIE . WERR K 2035 H .

52. BURENNEEEERASHLER

HAf, £E. BA&, @PHEEROEA TEH. TH. K8, MUEN ARSI GHEH S
TFRARZR o AEHAME NG KN R IX A B FA AR B, I ROt R 1N SRR & 1Is
R REERSI R T AR . JT DA AR IRATIIH T R LA A DL AT 1 etk e 46 1E
AR T S iE BB B — B e BN BER R &

53. BEYNERETEERBERS

FERXANFHAE BER RESEBARZERTAGE AR, AP LOT A 512/, SRR
B BRER DMEARE BATHI B B & LIS FER =80 SO R SRR A R, MR KL F 55

DOI: 10.12677/airr.2021.101006 66 PNER ST IR YN


https://doi.org/10.12677/airr.2021.101006

BOINE 4

BRI A o R SE I BER B 1R BERBC R ST LT o IXAEAMLRENS SCILRER IO PR P . FTEEME
HERPE, SRR Bt ORORFRAR 1 Rk N\ S SRR N G 1 2 B, B9 1 KR 55

E&WE

I JERAA A S H (XIGC20190927): 5t MIAFHETHRIIUH (3G BEAI[2019] 1152 5): HHKRE
AGE ENE I ZR TR H (S202014440121) .

SEEk
(1] BEBEA, 03 5 A S5 R 3 b e B v 0 3R 0], o0 R 3 TR 4R (A SRR RR), 2011, 30(3): 273-278.

[2]  VFMERE. TR EAUAL T T L2 AN FASTSLAM S3EWFE[D]: [Mi-L2A0ie ). dbat: BEREHEHI M
F%, 2017.

1 V0. BERTERIUNLES A B & R A B AR L [D]: [ 22 ], R KR EE T.K%, 2013.
1 X TN RAENS NPT L[], H Ak SR, 2018(16): 93-94.

51 KRFEEE, B, NP AR SER[T]. HURSHUE 2009, 37(8): 242-247.

1 BRI, SEMS. B RERNLES NS RRTE XTI, LA E 301k, 2014, 40(3): 106-109.

1 B eRRRA NREEVLE A PR T AR AL [D]: (AL AR 30]. B2 5 Ml K, 2017.

8] BKAR. A EHLEARIEIFEAL[D]: (LA 30]. B PEFE RS, 2020.

9] EHFR. MWL ERENLES N R G AD]: (LS8 30]. PEARIE: ME/RIE TR, 2017.

[10] 3, KK, TH G, ANFEEANEANGWIZTT SRS AEEM IR SR, 2016, 42(1): 59-71.
[11]  Seiji, M., Kaoru, I. Hallux IIx. https://www.furo.org/en/works/halluc2x/halluc2x.html

[12] FLER. —FiehR NBERHLIE A B 5T 547 B [D]: [ LA 5], A SHETRE, 2019.

[13] PMAETE, X8, TR, BIL. iR AR YL AR fell D & R 5 PR a0 ). Rk TFER, 2015,
31(16): 1-7.

[14] H#EE, JiRil, K. RN NS ) @B 5 2 m R T3], HLEs A, 2010, 32(3): 390-397.

[15] B3 3-PUU SR IHLAE NI 3 PERERT 7T [D]: [ L2540 3], KIER: Hdb ke, 2018.

[16] BERS. — R BRI A RARNLAR NI I]. BHELSE, 2017(33): 207+150.

[17]  SRJRAR, W, Stei, SIS, BEZE, M0, By B H T RERIS AN SRS D] B2 %0 R
- ), 2019(9): 28.

[18] FFMh, Z=FHk, A, A BIRHLAs AW 70 R F DU AN 75 M e 16 9 R T). & LML, 2012, 40(6): 7-10.

[19] FEAH, BB, BRI, frAt, ML, sKuiE. BERVLE AT R IR S R E&HR[I]. 7 TAESRE %, 2014, 35(8):
105-108.

DOI: 10.12677/airr.2021.101006 67 PNER ST IR YN


https://doi.org/10.12677/airr.2021.101006
https://www.furo.org/en/works/halluc2x/halluc2x.html

	便携式救援设备的研究进展与展望
	摘  要
	关键词
	Research Progress and Prospect of Portable Rescue Equipment
	Abstract
	Keywords
	1. 引言
	2. 井下救援机器人研究现状
	2.1. 履带式救援机器人
	2.2. 轮式救援机器人
	2.3. 足/腿式救援机器人
	2.4. 复合式救援机器人
	2.5. 仿生式救援机器人

	3. 井下救援机器人关键技术
	3.1. 移动系统
	3.2. 通信与感知系统
	3.3. 安全保护系统
	3.4. 能源供给系统
	3.5. 远程监控系统

	4. 存在的问题
	5. 展望
	5.1. 实现多功能化、智能化、便携化
	5.2. 建立完善的救援设备运用与开发体系
	5.3. 建立应急救援设备智能调配系统

	基金项目
	参考文献



