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Hybrid enhanced visual cognition framework and its key technologies

Wang Peiyuan” , Guan Xin
Naval Aviation University, Yantai 264001, China

Abstract: Although the current intelligent vision system has certain advantages in feature detection, the extraction and
matching of large-scale visual information and the cognition of deep-seated visual information remain uncertain and fragile.
How to mine and understand the connotation of visual information efficiently, and make cognitive decisions is an engaging
research field in computer vision. Especially for the visual cognitive task based on visual perception, the related mathemati-
cal logic and image processing methods have not achieved a qualitative breakthrough at present due to limitations by the
western philosophy system. It makes the development of computer vision processing intelligent algorithm enter a bottleneck

period and completely replacing human to perform more complex operations such as understanding, reasoning, decision
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making, and learning difficult. The basic framework of hybrid enhanced visual cognition and the application fields and key
technologies that can be included in the framework to promote the development of intelligent visual perception and cognitive
technology based on the application status of hybrid enhanced intelligence in the field of visual cognition are summarized in
this paper. First, on the basis of analyzing the connotation and basic category of intelligent visual perception, human visual
perception and psychological cognition are integrated; the definition, category, and deepening of hybrid enhanced visual
cognition are discussed ; different visual information processing stages are compared and analyzed; and then the basic frame-
work of hybrid enhanced visual cognition on analyzing the development status of relevant cognitive models is constructed.

The framework can rely on intelligent algorithms for rapid detection, recognition, understanding, and other processing to
maximize the computational potential of “machine” ; can effectively enhance the accuracy and reliability of system cognition
with timely, appropriate artificial reasoning, prediction, and decision making; and give full play to human cognitive advan-
tages. Second, the representative applications and existing problems of the framework are discussed from four fields, namely,
hybrid enhanced visual monitoring, hybrid enhanced visual driving, hybrid enhanced visual decision making, and hybrid
enhanced visual sharing, and the hybrid enhanced visual cognitive framework is identified as an expedient measure to
enhance computer efficiency and reduce the pressure on people to process information under existing technical conditions.

Then, based on high, medium, and low computer vision processing technology systems, the macro and micro relationships
of several medium- and high-level visual processing technologies in a hybrid enhanced visual cognition framework are ana-
lyzed, focusing on key technologies such as visual analysis, visual enhancement, visual attention, visual understanding,
visual reasoning, interactive learning, and cognitive evaluation. This framework will help break through the bottleneck of
“weak artificial intelligence” in current visual information cognition and effectively promote the further development of intel-
ligent vision system toward the direction of human-computer deep integration. Next, more indepth research must be carried
out on pure basic innovation, efficient human-computer interaction, and flexible connection path.

Key words: visual cognition; visual perception; intelligent visual perception; hybrid enhanced visual cognition; man-ma-

chine fusion

Vol.26 ,No. 11,Nov. 2021

0 5

T

W 2 27 B SR A 18 5% 11403 BRI LB P R 11
K, Mlﬂix}?]fiw@iﬂﬁ@%muJE@ R
R PR P 8 S R AR DU AR K ) Ja
i TH%MA%{J@%BHD FARIA RS P R BB
B shill & s AR e I E 2 (E R R 4 3 ik b FR e
J1H— BERRE A B PR RE R B A B
PRI Fh 2 AN I N B BT A A R R e, AT L AE
TR AL B 15 8 A0 A e Ak E AR P (Liu 25,
2016) , HH e G A0 A B DA B AR A A2 1 N BIL I B
A R RO B T L

WM AR RS T mE A, ﬁﬂﬁw%ﬂ%%
RG] 5 AL, M HE BE A R R I I AN
FETEV AL S5 25 PR B8 1 45 55 TN~ o) AR e v
TR, o LR ) R R R X LA B %) L R
B, AR R G H & WINAIGE ) & = 2%, 1A
BURRBE A 22 G2 78 K 1) 8] P9 T vk b, PR o, 4 22

fli 2 3k B {33 R LA FE R R E
( Chernenkiy %,2018) El/‘] Efﬂi Z:@D(M%/\ﬂeﬁgﬁ%
SRR TR N IR
P RE AL BN R T [ LB AN K R AR
AR SCUAGN H 14 TR A 15 580 AL DA R A 3 L I
A NSNS R R BARSME T —Fh
BEOMAIATII T 58, AT S A A S dE AR5
P PLAE A B DA A0 A B | i DR AR 1 AS i S SR
[/, YR AN B — R GE A IAHUAR JE (Pan,2016) , 22
‘7*5&3 AT 1) IARSE IR AT 2 1 K, BT 4%
AL B 3 A T A 1
E’J!ﬁu/\ s2) VEEEALNT A5 BT e o0 2 A
TR HUWT RN > SR RS DAL SE e i | B 45
EE Xty WA NG I NEsi 311 YN U
PSR SR T E ML AT, TE B RS A DA AT 3653 ) e
RGNS ST PN T IN I 0 S ]
LA HLEE A i 1 R o <@
FORMIRAE B R ERL A, « ©” FRTTHHEAL
RSEIA N BT AR BB, — B AN,



$26F /55118 /2021 F11 B

FiETT, XM/ BEEEREIANMEREXEERER

()
ABIPLE |
R
SR
LY HEAILHY
USRS N
—

1RGSR S 2R
Fig.1 The closed loop of hybrid enhanced visual cognition

1 ZReM 5 BN Rtk

AR5 B 5 B e S sk
) —Rhia A AR N2 80% b RIS EL ok F L
PR AZ — A R R 3R A=A 4 B AR
T ks s A2 R R (Shi,2017) o INATS R )
FHOCARIEASAHIT] , AT A 8 Ay B B 2% 2] il
SRR AR A B, A BT B AR DR S0 B
R, PG INHURE T AN SERAT IS AT 55 (4 B A Al
PUITEAR ) Hhvacs BRATL T A b G2 34 | Ao AR 40008 T
BN G012 G FZ AW (Liu 55 ,2016) , EE55
SFIPAB BE . — X RO AR S AR AT TR S
fit HARIEAR R N3 5 s IR TICIC MK R B )
(HERR PR R

N RGP R LA O e L e B (= S
A RBE ML, Bl A T AL SE A BE 325 A AR
KRR BT LIS HLIE 5 A% O 1 R B
L PRAFAI TN A R, aniE 2 P, B RE AL JR
HURTHRANL BN 0 5 N T8 B S U 58 X
X LA L HUS — 2 B, SR AR TS AL N
Dy TR WA R

K2 BRI

Fig.2 The intelligent computer vision perception

ML E R JE TR 2R 48 FR i ) S AR
WEEF R, gD R PR ) SR e
FIKNALERTR BTN SR FRERIR SR B SR, R
KBTI JCHRA BRI ) B (Ma 55,
2015) , SR, 3ZBRT55 N T8 B Bt R B AR K
Tk s A VIR HLE R0 58 U B2 2 AL SE
WHESS o L, 2 T AMER AR SN TE R GUIR
A, BE THEALAL B R K A ) SR L R 2
SRR DRI IR B, 4 TR 5 3 9 0 e DRI
& WA LTS O R
AEAIL SRR 5 X B2 2 s 1 B A A AT, LA
AR Al B D SR S R s ML DA R 27 T e
AT LATRBE B H A0 PG B8 BRAR |
SR P DS ) B AR AN 3 TR

By

K3 IRA R DA AR
Fig.3  The hybrid enhanced visual cognition

K4 25 1 7L R BRI E A
TR R, Hor, T R OR AN R B Be o £ B Ak
BORBEAIRAS . AR, NHYHLBE 2 SERE 8 5¢ i
OB AR F AR, AE LA AL
AZ R R HLAL S B BE, 32 ZEAREE A 5 A
G5 SR BRAR B A5 5 R AL i B T
Ho AR RN TR Lz 330 S A0 1 RE L 5 AT By
B, BA— B RE LA O Bk RS AT R0 | B
KA A5 B, (B2 NS KRR ML 2
A ST AL B AR AT B RS e DL IR
HLREE” A% B TR A5 9 5 L 58 DA B, ik — 25
Fe NN TIE 4 B oC 2R e 2E 3 S pL e 22 > ik

2621



PEERBEF IR

JOURNAL OF IMAGE AND GRAPHICS

Vol.26 ,No. 11,Nov. 2021

e g ....... L
Il e -
® ! T ——

K4 RPN RGeS e

Fig.4 The deepening process of computer vision cognition
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Fig.6 Key technology system of computer vision
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high dimensional data
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Fig.8 Visual understanding in semantic analysis
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Fig.9 Visual cognitive reasoning based on training system
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