H4A3E oM
2021 4£ 12

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol.43 No.6
Dec. 2021

doi;10. 11887/j. ¢n. 202106011

http://journal. nudt. edu. cn

AIEBHOERSESEBRNRS

LG AR L4 I L) S U S NS S
(1. FEAFEREAEREZAAF S ALAMRALALTFRERARAETLTRE, ¥ 100190;
2. PEAFRE RS, LT 100049)

B AP ANSE RIS P RS ERC G a1 R, DIPLAS AR RGN SR T — Rl AHLIL
A R SRR G, J I TS 5070 1% R ST ARLIE RE A HOAR Ll , LAHLBCR I @l VA AR,
IS = e S EOR 5 R — EERL G Tk R I B B B R K B R B AT = R A O
M S 3 5 B B A AT R, 5 AR (5 B AT — B Rl &, SE UG GPS Z& R R fEC N B 5 AP il
B SR B S £ Z IR B DM R O o SEBG A5 R AW, FRGUAE T I B I AT B 9 AL BIb R) o 07 v A 32, 7 K
J3E BB A BE 2 S INTZ AR . A i ) AR G i JE N B84 O AR B SE A, 7E A T 0 SR H AT sl 9 15 20
OB T SR B PLRE  EABE ) FE AR AR B AR AR P T R A E AR

KR AW R AR A s =2 H Al PR Ao s 3 i B

HE S TP39 XEkFRERG A

LEHHS 1001 —2486(2021)06 — 085 - 10

Remote situational intelligent sensing system for

human-machine integration
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(1. Key Laboratory of Electronics and Information Technology for Space Systems, National Space Science Center,

Chinese Academy of Sciences, Beijing 100190, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Aiming at the urgent need for human and remote unmanned devices to cooperate precisely and accurately, a remote situational

awareness system of human-machine integration was proposed based on the robot operating system, and experiments and analysis were carried out.

Based on visual positioning technology, with the integration of human-machine perception as the breakthrough point, through real-time 3D scene

reconstruction technology and scene consistency fusion method, the environment and target information detected by unmanned equipment were 3D

reconstructed. The result was consistent and fused with the human visual information, and displayed by the augmented reality device, realizing the

coordinated positioning between the remote unmanned device and the augmented reality device worn by the person without GPS. The experimental

results show that the system has better performance at close range. The accuracy of human-machine coordinated positioning is gradually reduced as the

distance increases. The proposed system makes the unmanned device an extension of the human eye, realizing the ability to penetrate obstacles, and

crosses the sight distance without interfering with the normal movement of personnel. It can play an important role in future information operations.

Keywords: human-machine integration; remote situational awareness; 3D scene reconstruction; collaborative positioning; augmented reality
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Fig.1  Architecture of remote situational awareness system based on human-machine integration
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¥ahit Quad ARM ® A57/2 MB 12
B BIREAEGE: 32 GB eMMC SDIO SATA

PfE: 8 GB 128 {if LPDDR458.3 GB/s

TR SNIE RS . 70 em ~20 m

WH  MEFIEE . 110°) MU AL

ML WK, 30 i/s(1 080P 538 ) F1 100 ifi/s( WVGA)
FG R 2 000 2%

LL3ES . AMD Ryzen 7 700 Eight-Core P

... . GeForce GTX 1 080 Ti/PCle/SSE2
5544
Nf: 16 GB

. 1 TB SSD

SRR I 230 TR
KEFRES . Intel32 iR R 4G54 ;

i
;iﬁj SEHI Y Microsoft 4 B AbBE ¥ C(HPU 1.0)
Eé;; W17 64 GB [N77:2 GB RAW (2 GB CPU #I

1 GB HPU)
WiFi i A : 802. 11AC
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Fig.9 Experimental scenario
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Fig. 10 Sampling results of scene reconstruction
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Tab.3  Error and distance relationship
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Fig. 11  Relationship between positioning error

and test distance
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