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From Artificial Intelligence to Intelligent Industries: A Smart World in
the Third AxisAge

WANG Feiyue

(the State Key Laboratory of Management and Control for Complex Systems, Institute of Automation, Chinese Academy of Sciences,
Beijing 100190, China; Research Center of Military Computational Experiments and Parallel Systems, National University of Defense
Technology, Changsha 410073, China )

Abstract: From artificial intelligence to intelligent industries, it is necessary and inevitable for human beings to evolve
from industrial society into intelligent society. starting from the origins of artificial intelligence, took AlphaGo as a typical
case of artificial intelligence, analyzed its significance, introduced three different IT technologies (industrial technology,
information technology, intelligent technology ) from the perspective of three worlds ( physical world, psychological world,
artificial world ) , and then proposed that human beings used intelligent technology to develop artificial world and enter the third
axis age, and summarized the technical characteristics of the new age, the prospect of artificial intelligence in the new age is
discussed. Looking into the future, artificial intelligence will provide more jobs for human beings and make human life better.

Keywords: Artificial Intelligence; Intelligent Industry; Artificial World; Parallel System; Wisdom World
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Artificial Intelligence and StarCraft: New Progress in Multiagent
Game Resear ch

ZHANG Hongda" **, LI Decai" *, HE Yuqing" ’

(1. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;
2.Institutes for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang 110016, China;

3. University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract: Multiagent games have the characteristics of real-time confrontation, group collaboration, incomplete
information game, huge search space and multi—complex tasks, spatiotemporal reasoning, etc. It is a very challenging
problems in the field of artificial intelligence. At the same time, the research results in this field have broad application
prospects in the fields of social management, intelligent transportation, economy, and military. We take the representative
multiagent game StarCraft as the main research object, and analyzes the research results of artificial intelligence in this field by
analyzing research difficulty, summarizing research methods, introducing research environment and data sets and competition
resources. And summarizing, predicting the future development direction of the field, and providing reference information for
the development of related research work.

Keywords: Multiagent; Real-Time Strategy; Artificial Intelligence; Game; Deep Reinforcement Learning
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Development Trends of 25 Industries Based on Artificial Intelligence
Technology
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( Beijing HIWING Scientific and Technological Information Institute, Beijing 100074, China )

Abstract: CB-Insights, a market research institute, published a report on the application prospects of artificial
intelligence in January 2019. The report summarizes 25 trends and divides them into four characteristics, i.e. the necessary
prospects, the experimental prospects, the threatening prospects and the transitory prospects, based on the market strength
and industry adoption. The necessary prospects include edge artificial intelligence, facial recognition and medical imaging
and diagnostics; the experimental prospects include generative adversarial networks, automatic claims processing and anti—
counterfeiting; the threatening prospects include reinforcement learning, automatic driving, ete; and the transitory prospects
include conversation Al, drug discovery, etc. With the continuous development of artificial intelligence algorithms, these
industries will merge with them in a deeper and broader way, and new integration points will emerge constantly.
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Application and Inspiration of Artificial Intelligence in the Field of
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Abstract: This paper reviews the application of artificial intelligence in the field of autonomous driving, and thinks

about the innovative research of other unmanned systems. Firstly, the hardware architecture of the automous driving system is

introduced, including the sensing module, autonomous computer, power supply module, communication module, actuating

and braking mechanisms. And taking the Cruise, an unmanned vehicle of general motors company, as an example, the paper

emphatically introduces the differences between it and traditional vehicle hardware. Then the autopilot software is divided into

localization, perception, planning and conirol according to functions, and the innovative application of artificial intelligence

algorithm is introduced one by one. At last, the technology of driverless car driving is extended, and a new idea of intelligent

unmanned system innovation research is put forward.
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Fig.1 Hardware architecture of autonomous vehicle
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Fig.3 Architecture of self—driving software system
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Fig.4  Block diagram of localization algorithm implementation
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Fig.5 Schematic diagram of neural network
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Fig.6 Schematic diagram of convolution (left ) and pooling ( right ) operations
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Improvement Methods of Post Processing for Pedestrian Detection
Algorithm of ACF
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Abstract: In the development of driverless technology, pedestrian perception and detection technology is recognized as
one of the most important technologies. Because it requires high accuracy, and the real-time pedestrian detection is of great
significance to whether the unmanned vehicle can avoid danger in time. ACF ( Aggregate Channel Feature ) algorithm is one
of the recognized fast pedestrian detection algorithms. Aiming at the shortcomings of traditional post—processing methods, this
paper proposes an improved post—processing method. In this method, a high—score reserved scale ratio variable and a region
diffusion suppression strategy are introduced to suppress the dynamic threshold of false detection windows around pedestrians.
Based on the wide—to—high ratio of pedestrians, a window correction mechanism is proposed to change the false detection into
the correct window. Testing on INRIA pedestrian detection data sets can greatly improve the accuracy of pedestrian detection
without losing too much time in ACF algorithm.
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Overview of MAV/UAV Collaborative Combat and Its Key
Technologies
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Abstract: The basic concept of MAV/UAV cooperative combat is described in this paper. According to the mission

requirements of cooperative combat system, a typical cooperative combat scenario of MAV/UAV is described, the information

processing flows for operational information and control instruction is followed. The domestic and international research results

are emphatically summarized subsequently. The key technologies are discussed, including cooperative interactive control,

cooperative situational awareness, cooperative task allocation, cooperative route planning and cooperative effectiveness

evaluation. Finally, a short discussion section is presented to propose several promising research directions for further

investigation.
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Abstract: With the advantages of light weight, low cost, foldable and flexible shape, flexible inflatable structure has a
broad application prospect in the fields of aerospace and soft robot. Gradually, researchers at home and abroad pay attention to
it. This paper introduces the application and research status of unmanned systems with flexible inflatable structures in different
industrial fields, such as large area antenna, solar cell panel, sun shade, inflatable space capsule, inflatable UAV,
airship, flexible inflatable robot, ete. It analyzes the characteristics of flexible inflatable structures as the bearing or functional
structure is different from traditional rigid structures, and the key to the development of inflatable structures, such as high
performance flexible material, folding and unfolding technology, dynamic modeling and simulation, etc. The technology is
summarized to provide a preliminary reference for research and application in related fields.
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DARPA Fast Lightweight Autonomy Program Promotes Unmanned
System Autonomy Development

WANG Tong, LI Lei, JIANG Qi
( Beijing HIWING Scientific and Technological Information Institute, Beijing 100074, China )

Abstract: The Fast Lightweight Autonomy ( FLA ) program of the Defense Advanced Research Projects Agency
(DARPA ) aims to develop a new navigation, perception, planning and control algorithm that enables unmanned systems
to achieve autonomous, high—speed flight through an unknown cluttered environment. Firstly, basic overview of the program
including research background, objectives and technical positioning is summarized. Then two key technologies that is
navigation and perception ( Visual-Inertial Odometry ( VIO ) techniques, multi-level mapping techniques, machine learning
techniques ) , planning and control ( 3D reactive motion primitives, 2D global planner ) are introduced. Finally, the specific
test results of the program and the future development trend are analyzed. The revies shows that FLA program can greatly enhance
the autonomy of UAVs, expand the application scenarios, and improve distributed collaborative battle capability. The program
results are highly scalable and have high application value.
Keywords: Fast Lightweight Autonomy ( FLA ) Program; Unmanned Aerial Vehicle; Navigation Perception; Planning
Control; 3D Map Creation; Autonomy Ability

Wk B 2018-12-00;5 f&[a1 FB: 2019-01-20

58 | EARGRA



1 35|

i’

FURT, 26 7R ST 5 2 AT AE 55 07 1 1Y
REIAFAEAN I« % AR B2 A 3058 rh AT 18 1 B 3K
AT 55 I BRI BATT i 9 A7 sl g 28 1)
TENMUAE AR ke AT A HR, PRATBA 52 a) LA
TR 4 X R W A R, (HUR AT 28 T e 3
PRI BLIS ( BREE | 1) FIARALAY S () e A b4
PEASAGINAE ), 5 NG HEA, T I H 2 fdi 5L [
FENEHAR G AL T a2

5 [ = By B 5e 5831400 7 ( Defense Advanced
Research Projects Agency, DARPA )y “RiE4SE
H3F” (Fast Lightweight Autonomy, FLA )i H §7E
TFR—MBR AL B BRI s, fd
TNRGREB AR, ZNLEI BT P SE B [ 3
P RAT o R B BOR A TR /N 2 DU e 3 T A
BL L, %I B R B R RATRE D, AT
TAEBEAT SNERIE S B GPS ST MBI, LARA
20m/s A AR AR 28 N /2 SR v F R
UL

2 INEHDR

20154F, DARPAEZIFLATHH, @t #F5TE
RGN H FE I, A e PR i T
BT, T/ NRTE AP B B S 4547 1 45
Pl IR, TE A% LI 1 e SR PN R s 13k A7 1)
T [ ESERAES

FLA TG H I & BA ek B 8k 0 R Re i,
FHEE AR R 5 B A DU e 3 e AL, fiff
15 TC AALAELL ML RE T AL T35 68 0 A BR 15 Ol
T, TEEN. HUF B TS GPSZ RN T/ i
BT A EPATES, DBl E A £
AT LLRE /N 2 o LM T R S 5% AR e H F T e
52 A 55 114 i A8 58— 191) 401 7 7550 4k A 1 ik Tl B
BErp AT S5 Y e mir e, BCETER R R
BRI RETE D

FLATRUH #1297, DARPA#R I T — b im

! 2019/ “

fobn, W1,

1 FLATH i faps
Table 1  FLA program performance goals

Ja 1 szt D

R 20m/s

HEAE T 20W, fBRE (FE )

7827 K%, Wi, AeRLJcEE
TS f TS5 Hn

HEEg 1km
ZEALITR] 10min

AE o

GPS JeAl st 11

FLAJ H 53 WAB B, 65— BB F Xt
A GERMIPAZE AT AT, 2015459 A 25
H, DARPA [i] Scientific Systems 2\ 7% F FLA 3 H
S B A, TRl A JRR A 3T 2 B SRR 55 1A
BASEIRI 2 5FF % o 2016 4F B )58 BUAE — BB KA T
e

BB F AU P AU A A AR )
9 RATIN . JRR A8 3 T2 ot 7 7 0 52 6 =5 AT BA
PE B BeBOH T Te AMIAST ZEHNIRE (5 150 5k GPS
SLRETEAR MM IR b A RGN FALS . 2017 42
55 AT BA RN 58 B T 58 B B i) R AT IR

3 IMBEXANEREEE

TE AR IR IE AL AL AL TAs HEA T IR
WOIBUR R A SR TR AT e S AL FTR I TR, RIS
AW PR AT o R v AR A R0 AR
FRWUE S, DU RE AL [ B AR [ PR35
AR B - 0 MU B AN TR B A 5 I A4 o] )
R, BN IC AL 25 0 DR sl S il A, ]I
WA FRRRTEE. BAh, IXSeSf, B AL A
P 1 2R G 20T 55 A S £ 5K AR A RE T )
TAE, DS AR iSRRG RE

3.1 S5SRA

T ETEANLRE B TEAE B GPS 1§ 50 T 52 8K
A5 TP ERIEE R ARG B E AL A0, H B R T —Fb

Unmanned Systems Technology | 59



Yl T ZzER | SEEHED

EET GBI (VIO ) BRI as. Ah5ds
AR T HLASILE B HAHPLAIBEE I £ 2T (IMU ),
FEhAHPLAE S AL IC TR A (H Bk = AR JBE 15 B A (R
D, IMU RESR BEEA 4 X0 B2 (E 50 00 o )
i, VIO R M & A EAME A B T S 4RI e
Ro MR ARR T 2R AR AR IR S IEPHES Y
TAE, K RS IMU B G R AR A
TS RO B BLAE — AN S LA RE S v

Mo T IE AL AT A, 0 H T A
T LA . e B, R AL A
BUAZS AL AL B ] T 10m Bl B /N il N 2% 5
RIS BRI RN IT T 22 )2 A FR Y
BEOR, Al J AL SR BUR LTS S, B
3 1o T8 ) RS A ML e s KA T T
TIEFEET, T H SRR S REMEAR, B
FIBLAR 2 S BRI IR PR AT 32, AT
BiiNZe 4 I RATERZR, i, dlaE . 1]
1IN DR i1 Nl 1R - S

BT TR H G UK E

Fig.1 Mesh based geometry recovery from monocular imagery

3.2 MISE=H

T H A HLRI S 4R ST 3D S Btis Bl 3k
JC 0 SRR R R i T
JRr TR R B Rt ke P i T ALz sh AT ol iz gl
FIOCHITITIE, AT EEEE | LA
SRR B A5 — e e, A AL ) b 4 g
26 (e AT AT ), MR T R GURTHh )
DB RERE AR G E , JF B2 45 TR

60 | EARGHRA

ARSI IR G

WA, 18 SR ITTT AN MO T 4 )R L IR S
Fodst, PAES o ML RAT H RS A 175 1 T AE
ARYTRZE . MTE AL AL 2R 1928 ) Bl 7 R B A
Wy o R S e ot EE PR, 3T T K 4 2D 42 R K
W s s T RGP IR . ARk, BANRS
B ABLas 2 I EoR, T HRIMEL 328, A
JE AR PR S AL AR , 1) BRI 45 ) R e
I AN UL B AR ER I ] (142 B

K2 AR Iz ST LR A Lk A

Fig.2 Motion primitive trajectory options during simulated

forest flight

4 INETINIERR

4.1 F—MERRTHE

201644 H, FLAJH 78— 4 B4 BE
Fi 3 Y & NS BRI T AT T R AT
R TR S EL B A, DARPA I A BA 7 i
AR T ARSI, SR ] T A LR L IE 2 [A] 2
A, IR A A AR R R . KR
Hirg—dei 2 2 Thae 4, LA AY
60m. FERFUIAE Z 18], 0K 1A BA 2 £ o i
B, MR AR . XK AT
R, A 39wk #AE Hix, JFHAE
— IS T E AMLIE S T s Sm/s YU . 7E
PR, TANLRESR KB HAR, IFRHE
SRR [l e



K3 B AT R A
Fig.3 First flight test scene
5 UG R AE 2016 4F 11, =ANHIBATES
BRGNS T TR AT . IR KT AE S SRR
SR HEATHY, RA TR RS G SR
TEARIN . AR — LI . XXy, H
PREEES AR KLY 160m G INE] 1 km, K5, C
AHL KB AARfr e, FR A A &R 0
1 F AR AR 28 3 AR A LI I AL A S A 41
ERIZE S R
A —UOE S AL AR, kS iz
IEAR B A BRY), BIERRmE T, KK
RO km, THFREIGE . £, |
P IR E 1 19.5m/s. T HAREE RS A In (75
B AU LA BERGIIBIA H AR ), AN E 1Y
PRI (S BRI ) LK 227 1 HAT PR RO
2 (HOARPLEY AT R SE ), X MK A
ZRMEDT A T I A

4.2 FZHMERRTIHE

20184F, FLAWH 5L 128 By 471k
By, BFFEN G R 508 FLA B0 B S0k 7 2R 5%
o, TEBCA NS B I DL AT B S A R A
5o RAHET/N B DU TC A BLIRS B i P
e, WFIE AEET 2017 4558 — B B WA, ok
HE T AR HAT R AR s, AR S il R
8 W AP O S5 U S R BB LR A T T 2 Pl
MR 7 S =AM E N, BUS T okt
JE, AR DR AT E R Z R,
SERTRAEEIE, R EOSER PR BE
R P S, TREERE RN, Ife

: 2019/ “

10
0
-10
-20
-30
40
-50
-60
-70
-80
-90
~100
L 10
120
| -130
1 140
-
-150
~160
-170
~180
-190
10 0 -10-20-30-40-50-60-70-80-90
X/m

K4 SO AR RS E (L)

SRIEE (F)
Fig.4 FLA vehicle planning position (above ) and simulation

y/m

position ( below ) during out and back mission test

FNELER DR BRI AT, B
T £ 13 11 8 T ks 12,

4.2.1 BRAEHLT2E B AT LR = B B
BB % Wi-Fi TR %

PR AE LT o R T ) S 56 2 11 T U AT A
RPN AT, 9D T LR AL AR %K
i, DAL E R, B—pBeh, HRATE
- 1R T A5 RIS R A A% AR A T 0T AT 55
MESE BB, R — SR,

TE NALAE AT ZE I AN A 22 1) o 11 e 1]
TR SCHB IR . Y TC AL AL SR8 7E A
IS v UEA T A R I RN U, B SN
W2 HIHE , RRICIZE Mg a s, Wit
ATLLFATIR AT A

FETNHPATAESS v, LIS ML b

Unmanned Systems Technology | 61



Yl T ZzER | SEEHED

P28 AT U A . S . TR R A AR
FEAE B b X AT AR PO S R S TR . EAT
% 5EIUR , NIERAEGURT DAL ER A Hs T 2
FIFIEIR o R THE S R0, KA BT 2% B R
THILR ER AR T —3 4 L iR E
P CATAK) (TR FHIE &, & A LSk
HIE ML AT BE Wi-Fi ( AZRHRAME B AT LR AT IF
B ). M Wi-FiE R, JTAMLAT L& L e
MR EUR, AERHES .

e AT, A BRI R T I AL
X ABE DL B ] 30 Ah T TR 7 8 R 4 i 1 R TR
fEJ1. 78 “HEBX" T, KA ERBETTiR
S, I Wi-Fi 52 i B 4 AT o 10 15 40 R R
%, [RIW A 7E FAF% 5 ATAK | R 38 7 b
SR

K5 JCAHLUGNAR (72) SPR&EREER (f)

Fig.5 UAV identify vehicle (left) and handheld app image
display (right )

4.2.2  BAIEJEI R BN Jo AHLIE fin =4 s
KES R

BEAIRE R AT AT 2 T TE AL A
P, B/ TR A A LUAE RE S 78 2% L0 E Y
P Ak [ AT NENITA R
IR RS- 6, M BATIT A T — 308 19 4 B
Bt 5L, fA I AU h—2F B
—FLL L R — ol AR B AR, AR D
DB AT LA 58 il i BSR4 55 o TEAE S5 IAT
L AP BN B — 3, i 2
ERE LI RN TG, OB A R R
geE s TR T T, IS, — e R =4k
FIE = R R B2

fEZ M NS, TTANUNEINE &, DIE
PREGEE RITEZ R R0, R A
JLBETSE 0 IR s WOE R R B3], I 2
N ZAEHIA FUNBERE T AT RERE KN, B
AT AT T BT R BE K= 4k i H T —
AR 2R RE A /M- L, A
— R/ N AT OB O LR RE AL

5 SERE

FLATREHBFSE T ek ny s, al LUE/MELTE A
BUIE B A B 50 10 25 BVGIRES , TR 2 I R
H A FEE TS .

FLA T H T K 300 SRR E 24 LA Tr
I BRI S B EOR, AdE & ShHLE AR FIRE IR 26
Al SRRHEAR, Akt MBI, MR
GO MEEGFEREAR, FEHTIRANAA A

Ko JLAPLIZEEE - () 5 —Bitkks (b)) DL TRHMOTHITT (F7)

Fig.6  UAYV identify and pass through the window (left) and fly down stairs (middle) and fly out of the open door (right)

62 | EARGRA



V-5 Z I8 LS TC AN HLEERE A A A, 2800 2
F L RIER | AR PUT AR R AT L
A, ELIEETERE R LR . BRI AL AT 55
AR BTG AF s A EEHEOR, WA ES
. AL BTN, A R R
SEJTTH . FLATUA T A2 LB R AL
Dok, I H Y Y 3 BN S SR B S
BRI AT, P H 5 AR A ST
PLA TG —SURAE AR . I H A LU

(D) RTFTEAPLA FERETT, LU A A4
RESIIFRRIR A BLfER . 220 RATIR B A R
I H I R e RS AT AT e AL ) = 4
FIIFICAZ S, IR REMEAR JC AL AT LIAE B A 1T
38 5 GPS AN SCHE R DL T F EIATIF 52 I
1155, FFBE A R RIE A af L5 T 345 B
XL F ERE S0 T I AMLBICL RS LR
RARREIE LIRTE T E R EAFRE T A2 2t TR
REME T AN SERE . Besh, BTk i T s nl i
1 Wi-Fi 5 AN A T8GR 25, DB B3]
PIAR I BN SR T AR O, M 4515

! 2019/ “

AR PR EUFEE, AT RE R BB ARG

(2) JF e btk i, R BH 2 1 3] i 42
ZIH A AE B A T A5 A B A J5 08 350 F
XFFLA T H B2 i ktt, EARA LG R Bt —
MR AT BT E R R HbR, iX
SO AT DR | A 23 v s T A
ARG TOHN T B = R E R 5
Be#s FLABIE N A RGEA T e ©IT5 . GPS
S ARG, WA B X R T G AT
K, RSPl . Bagub sas ki
JEES, AT LA A Shasmt g A TAE.

(3) ZHEHAITE , oA o R 4R R GE
TITE L. W H PR SR AL, (R
H T B B B RAE b I . K IR FIK R R4, ol
1E GPS {5 S AMES T GPS 5 S MR, ¥ EA
R R S . FLATIH & DARPA A £ A
INVAZE R, %5 E M E TSI ANLH ERE
TG, ZIAEREET IR FREE
RIVERL” (CODE) ')« gEor ke (i g hlgo R
(OFFSET) Wi H , X P51 B il 5 2 Jc A HLEEHE

RER SN

AN
AL

REIREIAR

ek

it

Bkt

gityieit

TN -AA
B (Pl
Wi-Fi)

Bibk

R A

SRS TR ASFEAR

EAR AL

K7 AL ECHEBR K
Fig.7 UAYV key technology map

Unmanned Systems Technology | 63



Yl A ZZER | SEEHED

[FIFERL, FLAILH 5T AR R A T RER H T CODE
HOFFSETIH H ¢,

6 4RiE

TAMLPGE . i A FR 23 E
PIANS AT 85 i w8 B S . AR SGE L ST DARPA
FFRMFLATH , 4387 256 EX TR TC AP RE
() g JEL B o I Sl 2 TR R ek R AR AR,
FH T8R0T /NI S e A SRl RN B 28 AT /N R
MHEE, ERAMATATEREN . WiliEsh . B
HNER % | fE R SR SRR R R R BT T A
FPATIESS, [FIE R A GO TR A
T 2R R TG O AT e O X A B B . Tt H g
R PRI TE A ML AT 7ETC GPS B GPS ANME IR BT
H BT O S, %H O P 20 kA
AR TCAMLIHFIE RS, TEMT%E . MRt
SESILIRONE FH PR AR O B R R S ZEE R RE T

2 & X

[ 1]  FLA program takes flight [ EB/OL ] .[ 2016 ] . https://www.
darpa.mil/news—events/2016-02-12.

[2]  Lte P R. Fast Lightweight Autonomy ( FLA )[ EB/OL ] .
[ 2015 ] . https://www.darpa.mil/program/fast-lightweight—
autonomy.

[3]  Defense Sciences Office. Broad agency announcement: Fast
Lightweight Autonomy ( FLA ), DARPA-BAA-15-16 [ R 1.
Defense Advanced Research Projects Agency, December 22,
2014.

[4] Fast Lightweight Autonomy ( FLA ) [EB/OL] . [2015] .
https://www.darpa.mil/program/fast-lightweight—autonomy.

[5]  Paschall S, Rose J.Fast, lightweight autonomy through an
unknown cluttered environment: distribution statement: A —
Approved for public release; distribution unlimited [ C | .
2017 IEEE Aerospace Conference, Big Sky, MT, USA,
March 4-11,2017.

[6]  LiM, Mourikis A I. High—precision, consistent EKF-hased
visual — inertial odometry [ J ] . The International Journal of

Robotics Research, 2013, 32 (6) :690-711.

64 | EARGRA

[7]  Greene W N, Lommel P, Roy N. Multi~level mapping: real—
time dense monocular SLAM [ EB/OL ] .[ 2016 ] . htips://
groups.csail.mit.edu/rrg/papers/greene_icra 16.pdf.

(8] WA, FEEME, BVF, 5. BAMUSGIRGER A K RS
PREC [T] . TARGHA, 2018, 1 (4): 51-61.

[9]  Pete I, John C, Russ T.Integrated perception and control
at high speed: evaluating collision avoidance maneuvers
without maps [ R ] .WAFR 2016.

[10] Smart quadcopters find their way without human help or
GPS [ EB/OL ] .[ 2017 ] . https://www.darpa.mil/news—
events/2017-06-28.

[11] Fully loaded quadcopter achieves 20 m/s flight video [ EB/
OL ] .[ 2016 ] . https://www.youtube.com/watch?v=LaXc—
jmN89U&t=48s.

[12] Faster, lighter, smarter: DARPA gives small autonomous
systems a tech boost [ EB/OL ] .[ 2018 ] . DARPA FLA
website: https://www.darpa.mil/news—events/2018-07-18.

[13] REPEHRsR it B 327 (FLA) 5
H5e e Bk € [ EB/OL ] . [ 2018 ] . htips://
mp.weixin.qq.com/s?sre= 11 &timestamp=1548141825&ver=
1381 &signature=UeHdjPxxD9rk 5S4*cetsEtSyyN5SbbGDVFGEFn
7czYu6XX3NF3bDpuwOuytje X YkwWRnckGJ 7Tmp9puet 70eD
FzVPGrEGhYQbo2Y5vFqFGVUMXiV5mAjWI5a0Yzaul W
nf&new=1.

[ 14] Fast Lightweight Autonomy ( FLA ) phase 2 flight testing
video [ EB/OL ] . [ 2018 ] . https://www.youtube.com/
watch?v=vDYy3L9nvLk&t=3s.

[15] 24, B, B SEE CODEIUH ik 73 A5 X R £
AR [T, TARGHA, 2018, 1 (3): 59-66.

L16]  TfY, 2. Hhe, B/, HEHE: DARPASEMFLAIN
45 — B ©Ariatee [ EB/OL ] . [ 2018 ] . hitp://dy.163.
com/v2/article/detail/DN697K3H0514FBM4.html.

TEEREN:

I M(1992-), %, M, BEIEF, TEHLGTE
A oA XA . RARGRSF

F &(1982-), %, W+, HAIRF, LEHLS
B A RAFRGERBAREX | KERBHRF 5 @R
B

#opk(1982-), B, Mt, HALRIF, TEHLGT @
HRHITE . LTI, AR TR @R
HE



(BARGIA) BHIRHAPEMRH TERABRAEEE, ItRSERKBERARAED, FELTARS
FUERER (%) . FEREESEHFSEARSTUESR. AT AFEARGEREIEHASDD. LT
WASTNRERATRIRESMINZARET). IR ETARERAATAIAERSEE, SARELALL
REDTEARGIRCSEACIFAFRIRH TAEELIRE,

& LA ME

FREHRBLIGAR, AFRIEX. AR RE. ERMIAIROPASFELX AT, TZRELATHERSE., TAM
BEERES. TINKEKTERSZ. EeN S ASARMGHIBCHRMAR. AR, FARUBNERKDE, T26
E%A%%i@&ﬁ\@ﬁﬁﬁﬁﬁ\%%ﬁﬁuﬁklﬁﬁ\ﬁﬁ\%@%%ﬁﬁ&%k%%%ﬁ%%ﬁ%o
@Y, BERELTARZEEEAR. WEEAR. BiEREESEAN,. ST ARFCERESEARTHIXERSE,

* BREARX .
HRTIMEE SRR R ST LEAE IR T, Han@id BEEMMEREE . chinauas310@163.com, H{Tigks,
* BEER

1 ATSERBHTENESTEFSRENEL), HEEEER: THRE / TEEY, SRFHHTREN
THRAISIR; AN BISIFE,; AENOIERRIE, &0/ SRS BT EHIS RS,

2 B ER RERE R BTN, BUIXEEEESRETEIRNSE: b5 725458 4 98 (£
AERGAR) F8E6, #E%: 100074,

& SEEX

1 RIBRAPEYHRE. PEHE (HEAREN. SFHtlesE. WRRENSLLEICE, 525
BIFFFRLERAEIE. RSO ENRL, EHESIFE 150 MHans) . X583 (5~ 81 . 3ISm
PHEMHINE, SIRZENERINETEEESHOME, LRI AR Ao S TE.

2 BNBUNAESERAE, INNFHEDBEANG. ElE, FFarfirssRuX3BES.

3. B, EOHSMPRYER. W, EERMST, —RREBIT 8cm &,

4. 2EVEE | AXEEE R, 8. VEFEPETHEN; EEXHINASIR; MBURDTF 15
BEAE, RAFFRENEN—RTES A,

S ERNGRESHMEEDN, WETIRETHRIKER, (FEENASNEE: Bg, HAeSE, M3 26, R
TR ATUSE. E TR, BAREIEE,

& XTI
BHE—2FR, BRBFHIEREER, B




+

ES

ElES

£

EEH RS

(=

FRE °

=
IFRKE R &

Al

R
B IR
BiKE FHNE
e AFJRlE
AEE # T
KIS K W

=(amkE

BRHe

(RE R EHF)

BR
FRAHT
Wh7=hE
SR/INIE

.-%—

K F

GRS
sk
ERM
F &

HiER

XE

IS
N
HimlE
Tt

L

RAH REE HAE K A BEE IR

& é%?% :f

Bt #E®X B OE DR BHE B OB
X F XES 28 SR8 & 4 & R
RafE Bus BER R O RER EEEE
THFE & X K B8 K 7 5k WL KES

Simon X.YANG Wei Ren Yang SHI- Yantao Shen

TARGHEA 2018 F££I17] (AT

B
iw‘ii‘i
T INERAE :

T B
EX T
BUTE R
SRAE AR
W
B i

Hh E R 1S 1

ﬁitllkj(%%)\% SR IS

B4 7
A PR
T3

W R AUR A A AR 2 5]
At i RS TR B S B
HETN RS HRE (F)

BRNBGENE RS
VL Toll K2 T\ 55 R SRR M T 95 o

_?éﬁ‘%wﬁ

'010-'68375084 (kﬁ%l&)
g chmauas$10@163 com

5 1R %Fﬁ

GEAFLHAY Rl
JLse 7254 (5 40 (100074)
010-68190652 (éﬁfﬁﬁﬁ)ﬂ L

Unmanned Systems Technology Started in 2018 (Bimonthly),
Administrated by:China Aetospace Science &' Industry Corporation Limited

- Sponsored by:Beijing HIWING Scientific and Technological-

Information Institute ]
' Co-organized by: Association for Unmanned Vehicle Systems of China
Techni¢al Committee on Unmanned Systems, CICC -
Research Center for Unmanned System Strategy
Development, NWPU
: Unmanned System Remarch Ingtitute, NWPU
" Editor-in-Chief:ZHANG Dongging
Associate Editor:CAl Shuncai SUN Baiyuan LI Dongguang
: + CHEN Shaochun
Executive Editor: WANG Yilin
Edlted& Published by: Editorial Offlce of Unmanned Systems
: ’ Technology
Add:PO. Box 7254-4, Beijing 100074 Chma
Tel: (8610) 68190652 (Editorial office)
E ('8610) 68375084 (Clrculatlon office)-
E-mail:chi nauas310@163 com -

L

; Dlstrlbuted by B-EIjIng HIWING Scientific and Technologlcal

“Informati on Institute

: Printed by: Be| jing BOHS Colour Printing Co.,Ltd.

I SSN 2096-5915

CN

10-1565/TJ



