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Camer a Posture Positioning of Virtual Camera System Based on Unity3D
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Abstract: With the vigorous development of virtual reality technology, the research of virtual camera system has been
placed more and more attention. Making television programs and film special effects embark on an unprecedented new
level, because of using the virtual camera system. However, in the study and use of virtual camera system, the actual
situation of the synchronization camera motion attitude is a key issue to resolve, namely the MEMS sensor will generate
noise in the measurement process, and it is necessary to improve the accuracy. In order to resolve the problem, a
real-time virtual camera system that based on Unity3D and using C#. The system focuses on the technology of
synchronous fusion that basedon the posture of entitative camera and virtual camera. In order to ré'duce noise, Kalman
filtering technique is used to filter the sensor data. The result shows that the V“Lrtualrcamera’s synchronized movement
can meet the needs of TV recording and film special effects in this virtual camera .system.

Key words: Unity3D; virtual camera; MEMS; Kalman filtering; posfure positioning

BLA01 4 25 MR 0 25 AL S T 40 R
SN A S BURE S 7 5 (46 5, AMERERS BRG]
PERCAS, T LB IA RIS JEIE I ROR. BN
JEARLIT I LB R AT w2, Jl Xt
MEMS A& s R A I EE SEAT A 280 B AR B, DL
AR IR R G RGROR L IN oR. BT R Y, B
PLIEFS 520 MEMS AR KRS K T2 2 3, 6
REAT BRI IR S A A P AR I - 2 i e,

SCHR[21000 Al 45 (R 75 R 22 K T /INB SR e i
X MEMS A% ISR A5 5 HEAT /N, SE RO RLRUEE
W I EAY, AT DLAME 7S A O Y MEMS A% Ja%
(IR ZEHFAE. SCHR[31R IR A 22 90 255 1 [6] > 51 0] A
JRES TS HEAT SRR TN, S 7 2 FE A A\ P A S
SR, eGSR o SEIRPE. SRR A /N 2 #r A
20 W 28 S R EA T AR AT LLIK B3R AR i AS PR RE I H
), (XL 945 2 RIE F HATR R R 4, JF

© R E]:2015-11-03; S FIME AR s []:2015-12-21  [doi: 10.15888/j.cnki.csa.005240]

Research and Development W5 JF & 225

© TEREBIK AR

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2016 4 2545 B 7 M

AT TG TAR A R G S A Z AT 11,

ARSCRITHH N 7 HIE N Kalman JEH LS
MEMS &/ & R A I BHEH LE ZS Htia 1A T B AL 2,
HI Matlab 24745 504, I S 1K, A
FHR B BB R IR FFAE ] RVFIEEIZ . JF4S
£ Unity3D 88518 4 F OB g il 10— 440 4537 3¢,
SCOUE RS R T K.

QSN T sy

T2 RSB R AR IR B, DR B A 0 R
Tk W UC AL 7 AT AL, IR RS AR A,
NARERELEfE.

IDMTHZ AR

WebCanTexture

i
FHA I &

R

Al

P ——Socket

¥

HE= e —

Unity3D

o JURRG B

H K

B

I§

REAUBR R G TAE TR

E]

K1

R T B X RREHE S B AL S WA Ty
THIHEAT H R ST

IR A VAR N 3 TN D NS AN EREEE S
SEARTEAGNLIR)AZ B e e 18 5 U S S8
J5 3SE I AR B 0HS AL, Unity3D H (1) 52 LB A5 0L
(Main Camera)# W B HH (5SS, 480 odl 2w g 5
Je S5 SEARTEAGHILIR A 132 B e e e 4.

RUAIUIE #oe A0RAR  FR T U B S (1) T SRAT 55
YR LA AU b AT ORGSR PP LA B 55t

i BB R, {E Unity3D i 5 KGR

2 BBHLLESEN
2.1 BIBRE

BRI SRS 5 2 A M U1 R G0 9L
T2, AT SRR A B e A A
BV, T FLAL BRSSO R R . 92
I

FRYHIL R MEMS JUA L% T s R4
(PSR EAT — ALY, WETSRAHOOR . BE a(t) i
UE, 2 D (A G, 1D £ AR A 1T A A
Mt 05 ZUTE DA R, I %0 ¢, B 220, i
I 358 (R B s(t) L U vi(t) RO a(t) miksete
2R ). Q)FR.

sm:jwnm+q%) 1)
wozjanm+w%) ©)
)

AR @QF, s(t, ) T 0 2t MAIKALES,
v(t, ) t, IR .
K T B2 v P LR A2 R AN BB TE, A)
fis(t, )= 0, Matn> 1, AXOITRREDAK
3). ¢\
S(t): Zn':V(tk );'- V(tk—lb )At (3)
N = 2
ARG R A 4

im=iﬂﬁ%?5iﬁ @

vin] = iwm: VO] +%(a[0] +a[n])-At+(a[1] +a[2] + ...+ a[n-1])- At )

g = Y I = 2 0qo ey ate (42 42+ +4in-1)- ©
k=1
RS, B 220 D RE A AS Bl 5 2 ()BTRS
v[n]:v[n—1]+—a[n]+§[n_1] - At (7)
qm=ﬂmﬂ+ﬂﬂi¥ﬂﬁlm:qmu+wn4ym+%Qmu+qmym2 (3)

HAR(T) 8), FIH E—MZIMg R v[n-1] -

226 WF5TFF K Research and Development

s[n-1] AUEESE a[n-1] « a[n] K& 2w7H % 1riE

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2016 F 254 %7 M

http://www.c-s-a.org.cn it

BOHLR 4 A

IR s[n] FEE v[n] .
H A% B A Y ) e e
KEEHU RIS, I8 a, « a,

IERR vy~ vy v v, ZJRrT IR s, v s, v s, ,
AV I, B LAFE ﬁmAﬁQXﬁw@.
a, ., MH
o1 = (5[5, [t-A0 )+ (5, [0 -5 [t-AY )2+(sz[t] s, [t-At])’ o

22 REN

BT Unity 3D [ EISHIR RG TR, A T itk
RESESRAGHLIR DR 3 B ik, s S0 A% A R AL 21
SEARTEBHUAT AL i i L3 A KA EAT DB e s M b 1, A
PRI R I VG R Z .

MEMS  JUslAL 28 1) B s e A i i i R v, el
T AR S A, e AR AL R B A AT R L
W™, P e e s SBT3 & e
ARSI AR Ltk 1 22 i, K H Kalman 375 15017
T ZEAME . TF I AE B dE4T Kalman 8 Ab 3.
Kalman 3§71 FLAT R RS, 2 )0 I
M H bR SE T

R IR %?[ﬁ?)}i(l&alman filtering)!” & —FP AL AL H 7]
A EG b B, R Rt RGUIRAS 7 2, Jl i A
RGN B, o RGORS AT B,
T ARG W PO I S A A — o B R,
CLE LAY V-t T DA A A2 B8 7.

RIR S UEBEPPIRAS TR

X=Xy H g Wy (10)

LI 7 7

Z =HX +V, (11)

e, W iV, gem e e, Z o ma
D1 Ter Hyosomenpig.

W =T Wy hgy & (12)
et WO IR 75, &y 0 B0 s [ i

ache oo
[ IR
Kkl -1

Z,=[H, o]{wkk}vk (15)

Ty o bt B B L R B 240

—RBKRE, RERPRERL - PMNERS, X
ﬁ%dxxﬂﬁfﬁﬁ TRRLR L T A, BRESK T B,
WeSIOH A, LA o R AR B R R IR I e . R R
ﬁﬁﬁlﬁfﬁ’]ﬁ/)ﬁiﬁzmkﬂﬁuﬁiﬁlﬂmﬂ“m

GRS Elnﬁu%uxx/}‘éﬂ}i JIRERERITT

Poci™ q?Kk—lR(-ld);k-l +Tkk—laQ<—1Fk,k-1 (16)

K= Fl)ck-lHLI(HkaFl)(—lH: +oR, ) (17)
R=—1
o

- Kka]Pk,k—l[I - Kka]T + KkR<H|I(18)

Xik1 = Dy 4 Xk (19)

Xk = Xuk1+ X[ X, - X, Xk1] (20)

Q. FR RGN 7 B, RIS Ry %
B, Py 2R — SR %M, PRRRE
5 FEWE, K I 2

L AR O (9 K /N 82007 2045 L e 48 OF .
{62 O [t FAT IR I B Pk, 6 Bt FCHEAT sk,
7 FF )k 0 P A 3 o A
23 EREEHBEMT

Sl o i R RS B A7 /R R B2 I,
8 P T 7= 2 (T SR S A, S A i o L
H A AL L SN L S AR R LIS B
& 20 B3 BRI 2 IS HT I AE Matlab
L ) 47 2L

10

8 i
6 4
o4 | N
% 21 jh . "l JIM
i, i i ] LAEM TN
b s ORI S
[T I T 1 Ll LN — ]
0 i mrik i TR Ly LA o 1 R L 1l
Il | ”H v i
2 v
b el A amEst T
- - [RRE O 1 I
Y ne v 0o
-6 o [
! ! !
-8 ' L ' L 1
0 5 10 15 20 25 30

H 17](0.01s)

2 RIRBIEPAT IR

Research and Development fF5¢Jf & 227

© TEREBIK AR

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2016 4 2545 B 7 M

HIP 2 W DA H A% A R AR I B R B L 5 K
FAAELLBOR IR 2, XFEAEREAT S PR i R I = 2
TAEN SR VF 2 B 0 (i A TAE, i HAS i
FEHESCIR TN PR A, B 3 &R 2 R /R
2SR A A, WRA MR 7O R,
FEILORFRAE — D SR VFINVE R 2 .

0 5 10 P15 20 25 30
N I 171(0.015)

B3 kRS IR R

BIRAE AT ISP L e B 23 AT Bl 53 W 7 5% i AN
BEFEER, (HULIN R LB P s L D2 JoR %
T HERBH LR, LA R ZE BN
2, R GE S n] s AN

3 EUnity 3DIN 45 &
45 Unity3D 454, s BEAF 54 5
fi B, PGS OO BT & oK, R SEER AR LI

LEARIRID RENS SCHURL S A N Bl R4 S R AU 5|

BEATAZH. SCRR[THCR T Ogre 51T AR 10143k
QARG REnp DL = el O, I FR LT
IARSEAE T VERRT ST, 1R B ARIE 52 S R4 LI
AR, EH R,
3.1 BIFEE

Unity3D " 4F—M7 50 H A —4> Main Camera %
A Yy 5 P S R AT G, A T NBIIR . K
KAL) AR BB IZ ) 2 S H s 98 i€ 3] Main
Camera |-, FAEMHER I ERGHUIFE . efl. $25%
SFEAS, JF HER 5 SR BB LA T [ 25

TER 4 vh, ROR )RR A RGN 1) CHIA
MEMSConnect.cs %3 Il Main Camera [, FF55 SRS
Bl % & B N M #) Main Camera L,

228 WF5iFF K Research and Development

MEMSConnect.cs 314 5 (1K) & Ha R 5 A0 5
1%, Move Speed FK/NIRGHIE B IR, —BEIE DL
H 1, B SRS LR — 5

¥ MEMSConnect (Script)

K4 Unity 3D AL EREALYE S RAE A

Unity3D 554t g0 2 [ 1L g Socket 5491,
UL TCP HyiGIES, SR A s A o),

Socket §0(‘315et =" new Socket(AddressFamily.
InterNetwofk, SocketType.Stream, ProtocolType.Tcp);

EndPoint ep = new IPEndPoint(IPAddress.
Parse("10.4.18.150"), 7788);

socket.Connect(ep);

XAEA TSP Huhk 4:10.4.18.150) 5% 7] LA
S L AR (W R B 3m i v 11 7788 BN IERE, R AT
B — AR Read J7 VAR B HUL AR M 454
.

Thread connectionThread = new Thread(new
ThreadStart(Read));

Read J7 VA2 5 5 SRS HEA TR, AR IE
FEREATIE B, WS IOAL R s K N
32 BIBHE : % -

Unity3D_Tafs e gl T 1 P e ok e, 1Y
ﬁﬁ%—ﬁ%%ﬁﬁfﬁﬁ%$\wﬁ%$m§§%
FERTENY, fE T T AR

e kA 20 R 7 W 2 ) R e A5 AN BE LR
RIEHBGHLREsh L3, 5 20 JLEAT £ e 4,
J§ A DY TCHL.

T T A — AN PY oL quaternion 2 s 7%
MO [k i e e Y8 A

Quaternion quaternion = new Quaternion(0,0,0,1)

=Yk ] 5 moveDelta 1 A 2 25 ds F U IR A7

Vector3 moveDelta =new Vector3(0,0,0)

Jn, 98 ¥ 3] target . Target #£ Unity3D
IR {F & Main Camera.

target.transform.position= target.transform.position

+ moveDelta;

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2016 F 254 %7 M

http://www.c-s-a.org.cn

LR SN A

target.transform.rotation= quaternion;
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