A N 7 78
i‘j‘m_jx?‘ COVER STORY

FIXH R EipAE, T E BER, F R TR B IR A7 T H AP I IE[T]. AL H) 22 H K, 2023, 66(7): 22-32.
CUI Haihua, WANG Jiarui, ZHAO Xidong, et al. Research progress of vision-based projection indication technology[J].
Aeronautical Manufacturing Technology, 2023, 66(7): 22-32.

ETUREROREHREAATHRE

EiEf \ TERE ,BER,XEE , BxE KEX
(1. HBFMETMR KT, T 210016;
2. P B RKEM B ARBRIL, L% 100854;
3. PALEG % R ALT Ak SR F) R A TR E] L 5% 710089)

[E ] 3 R AT ) SRR I RA, A3 5 EBLIR Y, TANRMF & 2 2h e 206, 45 Tk
PR de R SRR TR E K, A F A T TAR MR AR AR, RYAFHALRBALE
IR FAL LS b i Rt & SRR RBL —. B, AIPAR R R S IR A&, Wik RSB
FRATBRAY H6 M. JLR, 8 M LR ) A A2 AL B R 3 A 2B R ARAE. KB, ABEYIFT
PR AR B AT B AT U TE R R R . B, AL BT S IR 60 2 a2 1 A B AR

K M ER, BT RAART; FLEML; FR3ERILE (SAR)
DOI: 10.16080/j.issn1671-833x.2023.07.022

itk

g, KB N EEEM=MRE 5
FIER T U = HA RN E AT E
R AR,

[l B |4 YA £ P NI 5 -
Fe = L E 3 2025) AT B 4N
B, S0 M i) 1 K ] g i) i e ] )

Dy s B, LA AR A Sk
i M Rl BT A B HEBE MBD
( Model based definition ) £ ARTE il 1
AU A R M E Y
TR REBCER Y, i AL T A 9 A
PHE S R B EARMERLIRA
I AT A e i il i 77 =X

T R0 e ) & 25 R, 1
RN N R R i ol
ARG RRER, &2d A S
10 LAV AL, A B IE B PAAT T 5T Y
T T AR BT, T X PR B A
(MO e (B e S Sz N UM
N MERL P BRI A B RS
W, FEEBCFEORAE BRI
AWIRERA, N TS5 E T EK
R BELA A 7 R — PR T B

PR EOR R T 23 (Al R LS
$iK ( Spatial augmented reality, SAR )
g —Fh L R T B TR E Y

* BEWA : EEE S AR 2021YFB3401700 ) ; fiizs BlaE 4 (20202050052002 )

22 Wiss G A - 202345 665 5571

Wb — 5% 250, R L SEAE I 7
AU I B A s TR 28 ()
FAn B FEE S B TR i T A5
B RORTEZ RSN R . AL
T R RS (Al R S AR
FERE BRI T T ) sk )
5 A S S 25 A, T
23 B HE TR, T TCT AT
AT 25 ANGE [ AR AR BT AR T
O E A=Y SERT FEE NN (VNS
B TEVE ML ok . LA ey RAT A%
KIS 2 T A5 LR 25T AL B Ak
RMTREET

E LIRS ATV e N
I ERIST AR R RGTTR ARAE
B WL 3 KA, DAL E Ab
Y 1) R T ZE 4518 BH LA A 2 24 e
il P R, B By H
IR BRI R, 5 48 5T A
Pk RN A Sk A



AT
COVER STORY £)1‘ mix?‘

1 |EERER

Bl 1R T3k T AR I
AR/ R GG, oy N A SRR M
(1157 St 4 P g D i v LW )
Bl PE SR G R G, X A
R AT AT SE e H AT, 7EAL S
] 1 BT, B 1 B REAE S B i 14
By e S, AT DL s s
5T ENRAEwE K B BLE S il i
ERSW A e W ISR A€ L (B
e ISR EFS R E TS S 1 S T W)
TR RBEE IR RGOk, HOE
AU AR E BRG EEMARA EBsE T
RYREIRBIRGEE .

TE LR 73 BB iR 5 2 Bl 4
TEREL G . |, TP
I7 1 PR SEAL B s TR
TS MR RA TR LA
IR ST AR T L 255 104
fif R O SR R TR e 5 |
BN BT RGO R RE
WRINE . B, 78 TR RS
BR5IS T, TN A RS T
AL 57, o &R B 15 T B
KBk

JLRY (4 2 T E A B AR R R
GNP 2 B, p Aot OB 5 1%
SR BT LI, AR T Ak B4
AR ER . b IS 50
7R A B G REE 5 ) B S TR L

PO FAM L B 4 1 R T
HTHRRS, T AR TR
G135 BT AR, B hrs
fFRZ NI, B RIAFIPME TAE
Font B BRSO T 2 B R
YIBRZS 8], AN £ H I PR R0 N2 ]
SR

HHT, BRI R, 8 G2
FE T 4 38 20 52 ( Augmented reality,
AR) FAR AT RE R B 5E . A
KW 7T W, A0 FAUT UL B %
AR AU 25 L AR DL
FETBERER AR S5 R J7 2, BOEhn
TR AT R A B KR BTG,
RIRERCRIIET Y KRR TE T
(1) BEAR R R T W45 & ml LA
R E R TR HE AT, T E
ZAN TR B P (2) 5%
N7 42 BRI R T TR e A
XTIk, SRR R A R A A
A, (LR m ] TAE; (3)
2] ERR TR, 51 RN A 2
T ANBGE TAERREE TPk
PRGN T A

2 BRETFHXBRR

YE23 SAR HAR B 43 32, BE AR
/NI IRATE ] 20 22 60 4R1X,
TN BTG s i T Sk A AU
AR, PR AL BN I 12 BBk
T, e AR AR A AR AR B0 A2

A

1t
=0 | AR

i fite AT N acy

AR RAREL

A L, Raskar 5 ' 1Y “Office of the
Future” He P BE T T H ARHEZE. /A4
B s ) SR ALAE
N 25l A B9 R 4t Shader Lamps 2
Raskar fff & !, fthif $i& H—Fhfift e it
B B - LR Gibs A R
(R U S RS A A B S A
i, Z J& 1Y Dynamic shader lamps"”
SEEFRTHTE PG . 5 Raskar [FIRT,
Underkoffler A1BA "' () Luminous
room A AR FRHE T — S EAE
I8 N T 2 T B R R, 7
SEERMAFT I TIEDY R FISCH
EE 1 R R G A,
FEATR N B OB AR AT DL 2s Aol
RGARE WAL 3 #
PP ODIVE '8 2 FVANEF5 iDL RV L A=
H AR TAFE A2 RS BARR o
2.1 RERGHILARRE
BRI R G AT IHZE R
5 — ML (ProCams )" 245, T3
T[] ] 325 40, PRI TTT R e 2 178 B A
FE TSI ks FE R LA bR
FHBL R GE b o IR o 5 A5 SR
rFFEER Y M RINLER E 5 R
R — AT A 1 T T o e e ]
1%, b i B AR AR A 5 P (H L
Wt 7 AE TP RS AR e AR A
A ARE MM ) Zhang™ 48 H 19 07
Tk, Rt R E R T
2t )54, A0 Richardson 45 Y 7

B
-

ExS

P sitll

PG|

RS

——————— .l ________ 4

ARG

=D

1 ETRRERNESIRTRESEEE

CADZRSE

Fig.1 Structure diagram of projection indication system based on visual sensing
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Fig.2 Typical ProCams system for projection indication
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Research Progress of Vision-Based Projection Indication Technology

CUI Haihua', WANG Jiarui', ZHAO Xidong’, LIU Bofeng’, GUO Ronghui', CHENG Changzhi'

(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. China Changfeng Academy of Electromechanical Technology, Beijing 100854, China;
3. AVIC Xi’ an Aircraft Industry Group Company Ltd., Xi’an 710089, China)

[ABSTRACT]

The extent of digitalization is increasing in aeronautical manufacturing, but workers are still the main

part engaged in production activities of assembly. Due to the complex structure, numerous parts and large workload,
higher technical requirement for workers of assembly is placed. Projection indication technology is one of the important
approaches to improve the degree of digitalization and the production efficiency of manual assembly process. Firstly,
starting from the implementation principle, the applicability of projection indication in the field of assisted assembly is
described. Secondly, three main technical contents including system calibration, visual sensing and projection mapping
are explained. Then, the applications of projection indication in the field of aircraft manufacturing are presented and its
development trends are outlined. Finally, technical challenges are summarized on the basis of sorting out the domestic
research status.

Keywords: Assisted assembly; Projection indication; System calibration; Machine vision; Spatial augmented reality (SAR)

(g &42)
32 Wi HEEA - 20234E 5 665 5710



