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Fig.1 A frame of cognitive navigation system Fig.2 A primary frame for cognitive navigation paradigm

4 NS EERE

NS RTE T RN EIMAN R &5 (DL 2) | Hoh W ERBRAT IR Z BE , S B PICHZ o7~ S dfe
WIhhE, AT G OB R E | MANR TR B L AT PR 5 BT RE
4.1 HEFINEBRMER

UCAV AAFIEEIRAR Z 21K 2 BARIERIN I 2 | B B 45 SR B B R 2 4k NI 2R 5
MBI B P R IR AT R AR AR B IR ANE B, BN S R 2 R . 5, T TR E A 0 Sy =
W, H5E2MFHGEE—ES 5 GA0R  E 7T B TR, DA B AL L 2 (B J Ay 32
A 255 HAD IR (2 A A R R T AR —HEAE T
4.2 SMERINNME

NS A ST R TG 248 Al A A5 B AR AL SRR i B iR 2= > S ERERE 7, i B A
N TRREER G I X E LA 220K, IS TS & AT AT A2 AR G o ARG 5 S5 S Rl
G BB D A TR R AR E N HELL R R A A S, A% B E AR B R R 750
PR BERLES , T 2 S A A PR EE T SC S mAs B BT R RS SR oK
4.3 INFSARATIEE AR

UCAV PATHESAT 55 I T In Zh 2SR AT . VERRAT 55 HAR T2k, 35 HAw DB s iy 3, UCAV
B S8, SR T 38 B SIS AR Bl A7 A TS A SR ) B LA B s S| o Rt QAT A ff o S B | T L5
AR o DA A )8 o DA B Ah 3L, A JB R ) L A PR3 17 L AT UCAV. 3 5 9 1 e L i
b A EEA SN ] TR > RN, $ v ATl KA A S s R RERR
4.4 M/ ERE—ELSM

LS TS ARG R , XANAET  B0E AATAE 55 ol %28 UCAV FEMLZ b =G B 0, sl i 1 Jak
PR 7P SR RS A 5 J5 2 DN B T 50 WA 55 sl s IR 2 0B O3 B 1 8 Bl , FEAE A A ARk T
P, T B s i 7 M e B LA SR Bl AR A ), (B A B FE R | AR e LR IR | 2 2] L 2 4 R o],
HEMTHEA TR, TR RS PT A8 DA 7 MRS IR A AT o R e i e — ANl 55 R
Wi 2ok E A LTy ARE AT AR AR A (Al ae R a0 s A B 55 ) |, BB e it B bl A .
TEMUES ST/ 26 Bl B IBE & 2544 LA S T3 ML AT 58 S6 Ak L, DRS00 mT SE 3L PN Be B9 B 245 BE, o 42
UCAV &g A 345 bl A KA SR 855 v SE it A 256 a B

5 BEiRE

ASCH IR S | A G SSRGS, WEFE UCAV KA R SIS IR R PR Rl O i il
M L A B R0k e BUR S A AL — R, B LR e OF RS (5 B RE AR,



56 ZETRRRAAR(HARBEAR) 2011 4F:

RESHEATICAL 22 2 I BE | bk fo N h 22 5 4l R, e IRIA AL R R e fb AR 2 1 2 UCAV
BRE A MR @i A B RS 5 T IR Sy U B S B, AT A
S FR G R A 2 THE LA ARIIE UCAV A RA% Rk B S0 7] 5 D38 o) PRI IR | 27 ) B R B 46
R SEIA IR BRASE N ST AR, I — R Dl & 0k 1 & R, 3458 UCAV 3t
RURE s DVE R —Fh (5 B AL BEEAR DAL TR 25 KU AL L K A 32 3 Bl A 8, 5530 UCAV ZI6EIA
AT

MG, UCAV I B R AT, o T4 B S . UCAV S EEA G FHEOR Al #
R B ReE ] B EERESE S T —E it (AR R R fr it — R . B A$2E UCAV B9 FA
HIERE AN BT A R IR R A5 B A e 5 0 . 7R S5 2 SCE AT UCAV ARSI S 1) S S 4
RIATRAWIE

S 3K

[1]  Joseph Mitola. Cognitive radio architecture evolution [ J]. Proceedings of the IEEE, 2009, 97(4) . 626 —641.

[2]  Captain Ryan Thomas W. Cognitive networks [ D]. Blacksburg: Virginia polytechnic institute and state university, 2007.

[3]  Arash Fazl, Stephen Grossberg, Ennio Mingolla. View — invariant object category learning, recognition, and search: how spa—
tial and object attention are coordinated using surface — based attentional shrouds [J]. Cognitive psychology, 2009, 58(1) : 1
-48.

[4]  Angelo Arleo, Fabrizio Smeraldi, Wulfram Gerstner. Cognitive navigation based on nonuniform Gabor space sampling, unsu—
pervised growing networks, and reinforcement learning [ J]. IEEE transactions on neural networks, 2004, 15(3) : 639 —652.

[5] Arleo A,Rondi Reig L. Multimodal sensory integration and concurrent navigation strategies for spatial cognition in real and arti—
ficial organisms [ J]. Journal of integrative neuroscience, 2007, 6(3) : 327 —366.

[6]  Simmering Vanessa R, Schutte Anne R,Spencer John P. Generalizing the dynamic field theory of spatial cognition across real
and developmental time scales [ J]. Brainresearch, 2008, 1202 68 - 86.

[7]  Mallot Hanspeter A , Basten Kai . Embodied spatial cognition; Biological and artificial systems [ J]. Image and vision compu—
ting, 2009, 27(11) : 1658 - 1670.

[8]  Janga Han — Young , Moradib Hadi, Phuoc Le Minhc,et al. Visibility — based spatial reasoning for object manipulation in clut—
tered environments [ J]. Computer — aided design, 2008, 40(4) . 422 —438.

[9]  Fredrik Heintz, Jonas Kvarnstr, Patrick Doherty. Bridging the sense — reasoning gap: dyknow — stream — based middleware for
knowledge processing [ J]. Advanced engineering informatics, 2010, 24(1) . 14 -26.

[10]  XUfH. BT w25 B SIAMER RS ShLEs N SAPLRIBEFE [ D], Kb FrgRa:, 2003.
LIU Juan. Research on mobile robot navigation strategy based on spatio — temporal information and cognitive map [ D]. Chang-
sha; Central south university, 2003. (in Chinese)

[11] BRZRiE. BABGFARIRE IR L as A TR MBS D). B S H R, 2007.
CHEN Dongyue. Several researches about intelligent robot with perception and cognition[ D]. Shanghai: Fudan university,
2007. (in Chinese)

[12]  GkEES, XIb5e. RFHERSHEOAMB LA A TSI ]. B S5 RH, 2008, 25(6) : 995 - 1000.
ZHANG Huidi, LIU Shirong. Autonomous navigation control for mobile robots based on emotion and environment cognition
[J]. Control theory & applications, 2008, 25(6) ;: 995 —1000. (in Chinese)

[13] Z2AX%, 48/ Bablas \FRBTAMBE SEORIGITIE[T]. FLE A, 2004, 26(1) : 87 -91.
CAI Zixing, ZOU Xiaobing. Research on environmental cognition theory and methodology for mobile robots [ J]. Robot, 2004,
26(1): 87 —=91. (in Chinese)

[14]  REEM, mBOL, BUEE. ARG HCHIEEREE WM AT )]. S ETRI A HABRA, 2003,4(2) .
16 —19.
WU Dewei, GAO Xiaoguang, QI Junyi. The analysis of influence on the intercepting effectiveness of fighter by the navigation
System[ J . Journal of air force engineering university: natural science edition, 2003, 4(2): 16 —19. (in Chinese)

[15]  WiZEW], MIZEAE, Z2/K 0. PChH/SINS L& SHUIEH s bt S 05 [J]. B E TR 24 FAARIERR, 2010, 11(6)
17 -21.



$4 SAEMAF LTI ) UCAV 4 e ST it e 57

HU Yiming, TIAN Xiaohua, QIN Yongyuan. Kalman filer design of PCbH/SINS integrated navigation[ J]. Journal of air force
engineering university ; natural science edition, 2010, 11(6);: 17 —=21. (in Chinese)

[16] Vasconcelos J F,Silvestre C, Oliveira P. Embedded UAV model and LASER aiding techniques for inertial navigation systems
[J]. Control engineering practice, 2010, 18(3) : 262 -278.

[17] 5, HpER. ST 2 MMM T AP T]. 2 TR AARHAR, 2006, 7(4) : 13 - 16.
YANG Zun, LEI Humin. Space decomposition network based path planning for unmanned air vehicles[ J]. Journal of air force
engineering university : natural science edition, 2006, 7(4); 13 - 16. (in Chinese)

[18] Duan Haibin , Liu Senqi , Wu Jiang . Novel intelligent water drops optimization approach to single UCAV smooth trajectory
planning [ J]. Aerospace science and technology, 2009, 13(8) ; 442 —449.

[19] Xu Chunfang , Duan Haibin , Liu Fang . Chaotic artificial bee colony approach to uninhabited combat air vehicle (UCAV)
path planning [ J]. Aerospace science and technology, 2010, 14(8) : 535 —541.

[20] Artieda Jorge , Sebastian José M , Campoy Pascual ,et al. Visual 3 — D SLAM from UAVs [J]. J intell robot syst, 2009, 55(4
-5):299 -321.

[21] Mitch Bryson, Salah Sukkarieh. Architectures for cooperative airborne simultaneous localization and mapping [ J]. J Intell ro—
bot syst, 2009, 55(4 -5): 267 -297.

[22] Jonathan Courbon, Youcef Mezouar, Nicolas Guehard et al. Vision — based navigation of unmanned aerial vehicles [ J]. Con—
trol engineering practice, 2010, 18(7) ;789 —799.

(23] HEM, SHUESR  RIGEE, 5. SET I E BRI TS AN AR 5w AT ], WA, T2, 2009, 43(4) : 692 -
696.

PAN Xiang, MA Degiang, WU Yijun,et al. Estimating pitch attitude and altitude of unmanned aerial vehicle vision — based
landing [ J]. Journal of Zhejiang university :engineering science edition, 2009, 43(4) : 692 —696. (in Chinese)

[24] Sevcik Keith W , Kuntz Noah ,Oh Paul Y . Exploring the effect of obscurants on safe landing zone identification [ J]. Journal
intell robot syst, 2010, 57(1 -4) ; 281 -295.

[25] Sedthk, ZRar, i, SE TSRO RIR JC ML S AUREAE AR IR 1] 3L T AR, 2007, 33(22) : 217 -219.

CHAI Honglin, LI Hong,PENG Jiaxiong. Vision — based navigation feature extraction for UAV at night [ J]. Computer engi—
neering, 2007, 33(22); 217 —=219. (in Chinese)

[26] Pillar Eng, Luis Mejias, Xi Liu,et al. Automating human thought processes for an UAV forced landing [ J]. Journal intell robot
syst, 2010, 57(1 -4) . 329 -349.

(U8 o)

A New Research Progress of UCAV Intelligent Navigation Based on Cognitive Theory

WU De —wei, TAI Neng — jian, QI Jun —yi

( Telecommunication Engineering Institute, Air Force Engineering University, Xi’an 710077, China)

Abstract ; The application of cognitive theory in Unmanned Combat Aerial Vehicles (UCAV) Intelligent navigation
is studied profoundly. The latest trend of cognitive theory application research at home and abroad is summarized.

Then, the present researches of UCAV Intelligent navigation are introduced in three aspects of navigation method,
path planning and autonomous landing. Based on analyzing these recent researches, a new technology of cognitive
navigation developed from integrated navigation is proposed, and furthermore, the basic connotation and main func—
tions of the cognitive navigation are illustrated respectively. Finally, the characteristics of the cognitive navigation
are shown in detail, which clearly show the way to the further research.

Key words :intelligent navigation; UCAV ; cognitive theory; cognitive navigation



