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Real-Time Perspective Image Generation
Systems Based on Omnidirectional Image

Acquisition®

Yoshio Onoe

Abstract

It has become more important to acquire an image of a scene in the distance in
the fields of tele-conferencing and surveillance. Most of conventional systems use a
rotating camera and thus suffer from the significant time delay. In this research,
a novel technique is proposed to reduce the time delay. A perspective image
is constructed from an omnidirectional image acquired with an omnidirectional
imaging sensor.

In this paper two prototype systems are developed. One generates a perspective
image in any direction acquired by using a mouse or tracking user’s viewing
direction by 3D magnetic tracker. The other presents a perspective image that
contains a moving object acquired by difference calculation between a present
image and a background image in omnidirectional images. Using these systems
a user can look around a scene in the distance and can watch a moving object

without a camera direction control.
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2. @AHMNHBEE+YT Y HyperOmni Vision

HyperOmni Vision[10] 1Tl X 7 — & HW e 2 F iRz ThHY, B
YOS 360 EOWRE —EICRFTE 5. ki, toRGMHT o138
20 NFROFENZEHEL TH D120, HONDRFAEERD) O EEE R
24K T& 5. LLFTIE, HyperOmni Vision D15 50 5 27 (LM
DFFEIZ DN TR B .

2.1 HyperOmni Vision D 4F#

4/£1Z HyperOmni Vision O/ME, X 44512552 DR A 7~ 9. HyperOmni
Vision %, TRIEICHEL ZMEHE I 7 —ICE VAL Gitgsy, bmEicixEL
T AN AT THRETHLOTH D, T OB IXEEE 2 FER w2 AT
B, AED XN 2R O, Oc3® D, Wi I 7 —OIMINZ & 5 E R Oc
(L ZAPRLAL D E 918, BATZME LS ICRY T 5. 22 TR 4AAIZ
RT LI ZHhAESnER NS 35 3RV — IV R EERE B2 H L, Willim I 7 —
DO, MHHE S 7 —DHES Oy, 6N H AT DL > XD Otk THRE
% (a, b, ¢, f DEIFZER 15H).

# 1 HyperOmni Vision /X7 A —#f#

a 42.1 mm
b 42.7 mm
c 60.0 mm

HEEERE f | 5.4-64.8 mm
&1 | 1/3” IT CCD
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OINTIER (2) OREBENKRNLT D, LIzl »> T, EN Oc TR Sz 27
B EOROAENS, EORIZXINT D 3WILZEMF O R ZER Oy /el
FMEY, FHEICERET S Z LIk ClsHsEmg ez AR T 5.
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2.2 £AMERE FEEREFZER

HyperOmni Vision % W T 5L 5 A MG OF % X 5(a) (2R F. R
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g LGl TWD . B Z OV EEHEEE G L T 572 OI12E, FhidE &
KEG EORTOWEIZHNT 22 MEE EOXISSONEZ R, TO2)
(LG 1Dt s8R BB BE N O A BRI R 0 A1) 22T 78 & 72
VL L L, ZOHETIIRSROFEEN KE <725 . SGI 10 Indigo2(R4400,
250MHz) % FAWT Z OFEZ{T/2 9 &, 720x486 DS HEN G RIU K& XD
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3. EAMERD LD FEER R ERERME A K

3.1 EEERTILT)XL

HyperOmni Vision THgi Stz 2 FAEMEGIE, AR EF T2 FimdE i

RGBTz, RFNEBRZE O G O % ff > TEBIHIC AR JE FHO K 2
T 52 Si3EEL V. L2L, HyperOmni Vision 1365 3% D RFENN B KR
Thdld, JBONARAMEGR LY I 7 —E 50D Rz O mE R
BaZERTE D, L L) 6 B VG R e w2 LT 5 72 Ot i
AEITERENZ, BT AL — b TIT2 5 DL~ 7. £ 2 TANIETIR
LR Tk R A G AR TFEIC L0 200G L0 FEE R EGZ AR T 5.

BT AL — N CHREEREEEGE AT 5 2 DL WIRENE RS R E A
DFHEENZNEDTH L. FHREZ S 372 OITITRIS RF R B e A £
HT 2050 T 5 RUEROBAEWS TN B 5H . AW CTIEAERKT 2 FhidE iR

R BITH 2w, S RIS ST D BN Lo S OHEEEIT Y 7k
U= TIZE Y IEEIZRD, BEFORIIFERLIN—F U =T DT 7 AF v~ v
U7 HREA RIS 22 L TET AL — N TORBAERE EBL . ZOFET
N=RUzTICLDT IV AF v~ B I RHEMEIC L 2BEBEE TH L0
IR BHGAE R TFETH 503, ER SN2 BBITHERT 2 R B G iRr s 2
TAZEBWTEMH LOMERERTE 5. LTCERZRBBAER T LT U X
Lz RT.

o ANJJ (&Jr) PGS (x,y), ZoHh (BHKRE) BIEBIEE (u,v), 3IRICHE
(XY, Z) 136D X HIED A

o FUAT5EHE L TUTFOLORERTS.
N, x N, #T0%
Wx H EREEOY A R
I .07 & AW 00 ) 00 B B

1 AEE DT 1A %2 K3 AT RE155.
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DA TERIND.

cosa —sina 0 1 0 0 cosy 0 sinvy
R=1] sina cosa 0 0 cosf —sinf 0 1 0
0 0 1 0 sinf cosf —siny 0 cosvy
(3)

2. For i=0 to N, begin

(a) For j=0 to N, begin

1 WA L O R OPERR E FHR T 5.

_ Wxi W
U= "N 2
— Hxj _H
V="N, "2

ii. ZEHABG DR R D AR 2 PRAFT 5.
Pers; j = (u,v)

i, ZEHAEG O RO ST e KT 3WOTERE (XY, Z) aRtHET

5.
X U
Y | =R v
Z —fu

iv. 3 (2)12 (X,Y, Z) Z1RAL CAD Bt LD R OHELE (z,y) %
Kb 5

v. AT O T MO RAET 5. Omniy; = (z,v)

(b) end

%

3. end
4. For i=0 to N, — 1 begin

(a) For j=0 to N, — 1 begin
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6 AJIEIME (f2) & 3 IITZERIh oA RS (4)

1. AJJEME ED Omni; j, Omniig j, Omniiey ji1, Omni; j CHE
A5 eIk A LR D Pers; ;, Persiii;, Persiii ji1, Pers; ji1
THENDFHII NN T =T DT 7 2F ¥~ v & Vg% M
WTCHED DT 5. (T2 AF ¥~ v B 7T 2 IonHIEAHIR] [14]
ZHNCY—E 7 T%)
(b) end

5. end

LR XY, LG R mEgE2 kT 5. o7 VT VX LAz T 4L —
N CHEITT HDIZIIER T 23RO RENCAE D TR O (N, X Ny)
b, TUAF v~ v LTI ADE CEBEGEOY A X (W x H) 2 &b
EAHECTH 5.

3.2 BBEFHEFHDER

Ny

AROIE Y, EITALEHED b FEE RGO LRI T2 DTV D, #T
PHITIUE, V7 b U =TI KD RIGERD D72 < 72 D O TR AR R < 72
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4x3 8x6

16x12 32 x 24

9 HETE L HR D R 2RI E I

HREOLNHEBNEATLE D, —FH, BIBMNTIUE, BtROERTD 720
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M7 L B AR OBIfR A2 R B 7o olc, EENFEREZ TR o7, KT
K24 L WG HERFROMBREZ RT. V7 b Y =TI L DA R ox s it E R
DFEAEEL, "N—R 7= TIZEDEFNDT 7 AF v~ v & 7RI D ) #
17 ARy 7 RO T BERIED G FHE T & 2 B FHER I, M tpiL
T X TRY, FE 32x24 LN O & X E(g HHREFTH 5 1/30 FPLINT
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B HTE TV D DONRS.

DEND, BT BN ERR B OB PR ITTHELZMAR 572012, EVER
FEBRAIT o7, xR E L TRIBLED K 5 72 fitHliRld OEME & M4 5 e 1 5 2 BER
OIERBMG A BT THREE L, Bk 228 T8 C B R B w2 4
U7z, 22 CREEARBEGE RHMHETEE X, RKED X S ICeFiEE s
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16x12, 32x24 OFEOERKREERZ RS, TH0S 4x3 D54, BHmEEN KX <
Bl TS, BFED 8x6 DIGFH, ZAHMGIE 4x3 DG G & TRl
SN, FIERENES. HE 16x12 OEAIE, & HE Y YTk
BV IEARDS, AW CIRIX EARCE L SN TR S TV 5. #7508 32x24
OBFEITEBEIN - HRIT, 16312 OFAICEABIN BB L Bb b,

INODOPHERIZE Y, BGEEHHRES 1/30 B Chr oL - migl &
HEFEC 2O EE, 16x12 & 32x24 L7p 5. B S NMEBIC A BIEN RO
BARVELE, HFEEMNAS L THEERTHDL DT, SH%OERTIIEMT
DR H A 16x12 & T 5.
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4. EFEAREREEERMBERIZTS X T4

EREERHEREICB W THHAFICE ORI L0 L RO 5% 579

2, FIAEDZBRHOEE G OB EZESTINERS D, £io, BEHV A
TAﬁk_kwfi,ﬂ B ANBICAR % 22 T2 BT D NN B 5. A5
TlE, &HMHEE 2 AV, EREMEE FME RIEE 52 AT A ElL
7=, ZOYVAT ATIEEGMOEG L H 6 U OHREL T, JEPH 360 Eichizv
O RIEL T2 W oY mE R Bg &2 f2rn1 5.

ZOETIE, £, ZOEEFAER Y 2T LRI OW TS, FL
T, BEIZZDY AT LEMEEL v AT LFATRFOIZLER 2 FHI L 7= i3>
WTIRR D, JEIZEDZLZITONTIENS.

4.1 VAT LR

AWFE T, MR CEEIN -2 EEN S, BERFOEEL
T2 NG RO E BRI EGE AR L, 7T 5 AT LafERk L7z, EHED
HEHRLIZWHROHEROFEE LT, KkxbDoRELx b5, ZZ T, (a)
<~ Ak B4R E (b)HMD O 5 ECTOFERIC L 5 2 FEEOEE 7 A s
AT NEREE LT, OB IMERAY 27 L0 A X 10, ¥ 11I25RL, %
B L 78R 2 R 2, 2 31T Y. 2 2 TSR0 - 1h1 75 1 35 B i 4 0D fig
BREEIX & $IT T20x486 ToH 5. RIROIBEOILIEL, LLTOHEY Thb.

(1) &A%t > % HyperOmni Vision THE U 7= & 57 (L B4 & 31 HHEIC 48
MRS 5.

(2) =T ADKI (2,y) N SHIERL W (o, B) ICRBIC~ v E L 755, b
HWDIE, RN T v I THERAZEOFML W (a, 8,7) ZRKD 5.

(8) AT w7 (2) TROMEMRL e W FH MO FhiGE R mig a4 El L, Fx
EE IR S,
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4.2 RERELMER

T IRITKBERL -V ARDIETR

~ U A% HOTATBE T AEHEELY 2T AOFATORTZ K 121277, Zhbix
0.5 HHED 8 DE EE TH 5. IIHE LN 2 ERE, FIlc~y
2O E 2, AINELN P EEEEGZ R~ A, 7 ATHER
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