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Panoramic density estimation method in complex scene

HE Kun', LIU Zhou®
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i ? cale because of large configuration
Q& a panoramic density estimation method

z y obtammg the perspective map was introduced,
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ced the workload of deployment. Secondly, high-level
e simulation method. Finally, a Support Vector Regression

énano after extracting features such as area and perimeter. Moreover,
density distribution was demonstrated through the mapping relation from 2D
map. The application of the method in the square of Beijing North Railway

mplex scenes effectively and robustly.

Support Vector

Wt SR 3 ) Bk Z B BEHE TR G BB AR
AR AN N B BE A 9 AR B2 M 2 R G A ATT BT
FERIE K

TEN B BT MR ITrh LTI S A TR iT 2Ly 2y
=R ETREFIEN T ETMHER B RZET A
ISR (group) B4

ETHRRFIEN Ik R E TR R ERAT B
i, BIANSCER[ 1 -2 il B 22 00 B 7 R R IR R
P2 BRI LA BGE A GAR BUR 7 BAs DB X 82 i 3
G T GBI X IR RPRIE XS AR BEEAT 7, XA
TR TR, AR BUR R SOR B AR

T H (201202ZDYJ014) ; St AL # £ R B

EEEM AR (1969 - ), B, AU A, TRIW, TEBIF 7 2 AZRT;  XAH(1981 - ) 5B Wi sk A, BT, R8T

Fe77 i AEEGRD R B R BT (1979 ) B dbs A, By TR, REBT SO m  E B M ARRT;

%18 (1983 ),

B e EA LR A, FET A AR A B RAL B RAR(1983 - ), 5B bR BB TRRIW, B LA A, AR

TR M. A E R T
JH52 (1984 - ) 2 ALIE & A

XHeE (1983 - ), B ARF S A, BB TEI, B LAF5 A, EBBRITW: £ NE SRR
LB, REBTSTT ) EGR A L B R



1716

S Ny

%34 %

AR RO, BT AR E S FEERRER K,
ZIER T AR BRI RS A, SCER (3 - 5] 2 T AHE AR AR AE
SRR UK B IR T S AT ARG, XTI B
BALBRYIGT I BRI E R AR &, NG A SR 2
P BEERAR R %

FTAMRRHIE R 778 i B R TAT AR O7 53R
BoFPEIANCERE, Bl ZH IR DAL E
BEAGTHE R o XTI EN ARA K HZ 7oA I 0 i A3
R RS PBEAR R A, A RS AR & P o i
AABRESRK, ZIFUWHET ALMARS 7 H4 k4
LA BAT R A T J7 8 , X2 2R T AT SRR 19 77 15
T LA B0 G A o 5 ) (RVREL, {FL 3 288 Ty ko W X SO A JEE
LA LR R

ZET NHER (group) M1 J5 ¥ 2 — B2 3 B AR il i)
R BB TR RS X 51 (Region Of Interest, ROI) fE2%
—PEREMTE I, TR SRR S
e, BN SCER[ 8 138 i $8 BUR BE F6 4 5 [ 45 LR ARAE S i i
Bl &b G ROL, SFdad & 457 mUE 5 ik i i AR BB . KTy
ST RS e R A SRR TR AT I

FT ARERI S0 7 Bk e PR A0 T BES 2R 18 B0 10 S
& B RAE SRR PR B S BN, R R R E A UT
JLgi:

DB XA F B0 S B B B A, o TR AL o

P ’k
2) M T Ak £ 05 5 , AV B TR 69

mwﬁmTﬁLm%ﬁAﬁm#$@m4mi\
FHEL.
3) ek Z AR E A A é}%aﬁ
R B4 BB AT o

AR RS rfmﬁ%\xg AT T T
E

1) #3447 A éfy %%¢%AuﬁﬁAmR
T@%ﬁﬂﬂﬁ@;g U T &b L B B R
B, it BT DA R D B 1 BT AR, A R MU
il RIBFEHEE T —F T Lle B A A R B o s, T
Ab B P T BETEZE RO AT AR AR IR

2) BB A O L I M B B S A RO A
WA MO TR AR TR R R R A

3) 38 MRS S5 H E(E B R 4 ( Geographic Information
System, GIS) Hh/E 2 A (RIBLET X R , MR 2 A A6 B A6 31,
T LS B2 4 4 Bt A B 3 (R A A RS L R B

EBRD AL A BT M X AR T IR R
P, B TR RORE B RIS A
1 ABZREMAiT&ER

ACEEMERIE | FiR, LE SRS BRES
SRS B R, AR SR E B
7 2% ST O BT 5 E AL, PR TE A (4R
TR L R A M AL s O 78 A (4« P 130 K3/
PR IR AL ) . H BSR4 E I e 5
SCRR[ O TAR o 7E 2R IR I ZRAE Y 13 B, B 6 ) A B
VOB R R A M R R B R AR, TR KR ST A

A5, 5 B BUREAE T Il 25 3 3% 1) & 81 13 ( Support  Vector
Regression, SVR) #IRY , FEsCi 25 B A i, B e Xt S itk fs
Bl AR BERE X2 30 B s KR BUHE , 2 B 2 F U4
I REIRAS SVR BEAUE T AR, B e it g e i
GIS By AT 2 R¥E Bk BB m i £ 21 GIS s E i fT 4
=B

B
;E;)_%r [z B b~ ﬁiﬂiﬂz‘%ﬂ Ba %J%ﬁ!? it & BGISB |
¥

e E NI S Azl

¥ :
[z A R | BRI TR |~ B R 5
K1 Hkme

L1 BRERER

TEN PR BE A 80 S B B P o, 388 6 AR X SRAS 6 S
JE B A TR BN 28 ST, 73X HURE R R S G 2R98 (A
FEEGES R T REROER R, RREPRNT

LB &R N x M AT XK,

2) 1230 BRI, BEAT I A o KA BB (Y12 3
FI A B HAs 45 HL B £ ?Eﬁﬁ%ﬂ%ﬁ RIFRIREAS R
ol fnle 2 Fﬁmo

‘j' % 2 RARE]
%& B ABORT | HOREASRE

) ABERTTEIX B3 H% . B i E AR A 3 A A%

QMZF%&&NxMA%Eﬁ*ﬁ%n@Eﬁ%?ﬁ%Aﬁ

AT BEFFAE A B TE RO T S A B IR n A X8R
HARRS

S) NSRRI, M EEN T KRG E—1
RAWAERLIE- SR O T RERITRNE , AR T X R
Zﬁﬁﬁﬁﬁﬁﬁj‘ HEBEXRRME. B3 R TEMEAR L

(b) | (c) f@ﬁﬁ@@

P X BHR OTI )
B3 fEREARR
1.2 BFFEENEE

i F A ML AL AR e S = 2= 8] R A R R/ N
TERGEHAENESFRRNES, BEEEL0E NGB
SRR, FWFE AT AR T A T , B ARAL I 52 ) R &
& BAH R $E 9 AR B 1 AN TR B B AR B EEE , )
AL B %%, 5CERI9 ] R, BiERERE S
RHFE IRIMET .

B AUE E B B, BN SCEk [ 9], FEL AR
SEFIHER—MAEBRBEAFRMERN A IMSE, R/ KE
B A8, B W TR KEFEHE, A fT
NI e 8" A 3R BAT AES B P AR AL E KNS
THE B R EEE R R A M 3 A sh S A UE S
WHRMEF R, Ba &P NSNS Kigma g A
AT IE— AL, R IE T, 53Rk [9] — L& T



%64

RAEF AEGRVTHETERAMLIT & 1717

TR YRR AE A 2 Bk LA X o7 o2 B AR AL, T XoF T 300 S R P )
i, Blinih o 7 e EH 75 18, Ui ibRf B LU B4z B A AT
HEI IR

LRGSR AT, i THEROSEFEEER AL
AR, L ANAR — BLAE T R 9 AL B o T AU AR B
T AR, iR STE AT R A E BB, 3L
TRE R AR XA I S R 3 1o T Hof s B AR A
Heg) P 4(a) Bin . XEERA S TR &G R
B 4(b) Fr7s (B 4(b) Fl(e) Hry AR AR I s 3 BE T R 19 2 |

FABER) o A 4(b) FTE iy T B B Ze M B iR Kl Rl &
T T B3 KT A AE Yo o7 A7 B ) S o PR g B, BT LA 22 7
AL SRR

T AL L TRRR K 2 R o3 AN R B X T, % 4%
A X ] AT AR B R A R0 AT SR 28, I USRS AR
B IR A BRI B/ D TR AT IR G . IXARRYAL
B 2 AT A R0 X o S B i N 2R i AR iR A T
X AREM LRI . B 4(c) B T st EBle
SR, WE4FE N, UaREREE T RIERT,

() R BE R AT ARG 25

(b) BOERTHLLE 25 R

(c) LR HIBLEHR

B4 A7 AR B BRI L B — ki 2R L S 2 AR

1.3 EEhEiREN

BEFHER R AT RERE R TRz —,
BERS BT HE I R 1 Sh A AR AL (A0 T 3h iy i AR A B9 0l
WA HIEIR I A & RS MR R TR ER R 5
fifa 8., MERAME R By ()3 b 0 2 R 5 R AL, B %t

TERT 2] ¢ BB R x; BREER R - k'\'
P(x) = Fal,  mCx; 3]0 C

S o), RN R 012 RGN (e
BOMRAE; ), 13, = (o],) 53Nl Rty
SR LI o R QN
ML BB

{6 J A B T SUFE( 5, ERHFLR LAY
A AT R U0 R F It ey
BHERCH 175t R 2 T A 2 A B BT AR 4 T
DT R~ R - BT U S 2 BT
T T B, AU R 5 RO B, BB (2) 3
%

b
B]. = arg mbin( ;wj,ﬁ-l > T) (2)

B T 08 HRTE R R R AR B E R TR RE
WERAE L 5 R T —2ia 3 Al 2521

FRIEN EMAVRENEG, B K-S 4 g i A&
BRI F 7R R e B R 38 _E AR A A AR B HI ?& J
P

(b) HIFRAEIMES,
BS5 BTSN )

1.4 $HEREL
e AT 57 A L R 4R A58 3l B ARAR I X S, X
AN Bl FAR KIS IBURAE I TR it o X BB 94 £

S
i S
w‘ Ro

AT R B L ST RO T 0% (5 B 045
T AR, B L, P A, QT B GAO A

ﬁﬁ%,@'ﬁ"’)\ﬁgwg o ) P 2 B LR TR
*. L. 0 T Lz e AR T

S )m AR A K GBS0 1 L5 TR
tﬁiﬂ S RO IR L AR A B Minkowski 4E 1Y
3

T — R _E AT LSBT i A R DL R

1.5 #EEMHIT

FEARBURFIE 2SS , 8 23 S Re ) & B E AL (SVR) SRR Y
R B AT HME . IFmE R AV ER T it
I, R R B M — B TR I ) — R B SSIRAE . A
WAV R, SRR B R EYR R TSR NPT
BE7, K T H N TR R TRV TSR, X
R & AL B G RRE AR R ASCER R R, B
PEINGRREA B RRAEYI 25 SVR A8 8, SR f5 SVR BEAIR R4 A B
BT E S A B8 . SVR BRI R R 220 (3 kR
A

fx) = Zl,(ai - a;)K(x;,x) +b (3)

H g, af AR HIRT K(x,,x;) Nl R Mercer 551
AR, RS IR x RERIFIE, fx) ST B 15 4%
FB f(x) b o FELEAH, 5 i S 4% SF L BE LR B T
SR,
1.6 &5 GIS g

BB B T i R R % 1 s M T i )
BEM . fEX BN R R R R R RS2
5 GIS I ARKROC R , 1M 4k IR 45 b %o B2 3l X 3 13 4%
JEGEMZE GIS B FE T 2 RURR

NTHENVER, BRBEGRIEN x MAF8, 258
W F TAMER T k8 — 4 BRI A TH A 0 T 25 GIS B
Aoz B 18 5 476 1 9 7 SX3RAT T SR TR B X BE Y GIS [ 4
bro R SCT b T AR v, B4 b g B T AT X A 1 3Rk
UK 8 T B i A, T ARRT R KB =4/ 7 0



1718

S Ny

%34 %

{ELo X 7R IO A 1) 85 (LA 2t 5 2 BRI A AL 56 2 8¢
M GIS W b, 3R 5 A 6] S5 BT X LA (8] ) €00 B2 2% it
TP RN o AE 4 GIS [ vh, Ho im0 e 48 1R ) 07 X
KR HERE N TES XS RRERFE, XERE
EERESTET2RESR, BRP AL 8K
B R —EI AR e, B 6 BN TR BRI
FBARB BB AR, £ A RS ORNRAR
ERE R T T AR ESNE AT LR T (E S H
TR RER, CIS WA T Al s EAM &R,

(100.A)

B6 2REEMITRE
2 EBBRERAM
FE BRI, PAIEE b bk i R £ il i s Il 3k A
LEE AN BAETE *&ﬁg)ﬁﬁ‘%ﬁiﬁl%a%kﬁ
BEERIE 1 PR,

®1 BESHEN l%
TR L Aﬁ%ﬁ[ '\,x
—RURFE) L QQ\\\Q
Z (L) 515 &
ECAGr-T:4:9) 15~3
M (HHFE) ~60

T ) < ’am

W7 s TR E’J/T/WJ vt i) S B TE A

9L & aa gl B AR+ X BT R DA S 72 B A AT TR (R
IR SELL N 16:9) 6

TESERRRL T, 188 10 45 U B A A BOMERR I, BRI e 7
WS R P SR DU SR RN ER SRR T I BAREA . A7
5 ICRRI9 1 77 skt AT ) HeAse (SCRRT 9 ] bR R I B A
HEATEEE M) MR 2 Fim. MR 2 WAl HATEER
I XM EA B ITHE . W, R A
EREASG TR I THEREEA R R T T , BN
BRI RER T RIB IS, B R H R, W2
WA A SO AR R R 7 FRE AR I (0 0 PR TR 30 L 2 e

Pt 1 SCERI9 ) 77 ¥E AT BER T A3 A 3h 2k Bk 5
IEAR AR PR B A

7 EEMH

3 4E

AICEEH T R AR B AT R 1R T —Fh
AT IR AR A R — 2 3l R SR IR TR I IE AL
BEERITEUAL—FEEERBERATR. FABRNAFCEE
bR X BATRIR . X 2 000 15 & & 10 LK 4

x2 ARtk RUEH , 25 Bk AT 35 E] 90% DJJ:E'(J
o PEARBL AT LR % SCRR[OT B IEHR /% TERHPUAN R, I e L 5, B

YIgh DB WL RJUOIERER (URJIESEHE P i R ﬁE%J\ﬁ%EHﬁKH’JE*

—® 80 0 80 9.2 92.50 91.90 I SR ) T
—9 800 0 800 93.50 93.75 93.85 2 BT A — Bt Ak
ma w2 st 718 o SR 4 T —
ik 80 720 150 90.70 65.30 67.30 f;g f)@i’ﬂ‘)\%ﬁlf’ﬂ*ﬁfﬁﬁﬁ‘ﬁ'ﬁﬁ{i{i

FHEHFE 92.80 89.27 89,10 N AB AT

(T#% 1723 1)



%64

HRE A TR R BGE L& 1723

e TE) 52 2 8 T ) )RR, AR SCFE Criminisi BEEROERI B 1R T
E TR IR RGBT, ZREERSHEEKX
BRAELSH SRR A X, KRR ITAR A A R 2s 7],
AT 2T EERTFMLEE BN EgIT Bk, Kt T
AR R T 1, R T R SR IER . 2
WERKN, ZOrEAUEER TBREE, WHER T EEE
RS, BRE, M TERBREEFEE - SRMEEFIRM
AR A L ACH , — B LA IR Bl 28 R 22 T R,
BB ERER . Fit, midsiEmE & A 258 5 6k
IEREH AL R R IERR R R — BT 5T
S X3k
[1] BERTALMIO M, SAPIRO G, CASELLES V, e al. Image inpaini-
ing[ C]// Proceedings of the 27th Annual Conference on Computer

Graphics and Interactive Techniques. New York: ACM Press,

2000: 417 —424.

[2] EFROS A A, LEUNG T K. Texture synthesis by non-parametric
sampling[ C]// ICCV 1999: Proceedings of the 7th IEEE Interna-
tional Conference on Computer Vision. Piscataway: IEEE Press,
1999, 2: 1033 -1038.

[3] CRIMINISI A, PEREZ P, TOYAMA K. Region filling and object
removal by exemplar-based image inpainting [ J]. IEEE Transactions
on Image Processing, 2004, 13(9): 1200 -1212.

[4] CHENG W-H, HSIEH C-W, LIN S-K, et al. Robust algorithm for
exemplar-based image inpainting] EB/OL] . [2012-10-10]. http: //

(4):528 -532.)

[6] MICHAEL A. Synthesizing natural textures [ C]// Proceedings of
the 2001 Symposium on Interactive 3D Graphics. New York: ACM
Press, 2001: 217 -226.

[7] LU P, CHEN M, MA L, et al. Fast structural image completion
[J]. Journal of Image and Graphics, 2010, 15(6): 931 -935. (%
-, BREERN, SR, A R SR BB R, PEERHE
244, 2010, 15(6):931 -935.)

[8] TONG X, ZHANG ], LIU L, et al. Synthesis of bidirectional tex-
ture functions on arbitrary surfaces[ J]. ACM Transactions on Graph-
ics, 2002, 21(3): 665 —672.

[9] BARNES C, SHECHTMAN E, FINKELSTEIN A, et al. Paich-
Match: a randomized correspondence algorithm for structural image
editing[ J]. ACM Transactions on Graphics, 2009, 28(3):
No. 24.

[10] HE K, SUN J. Computing nearest-neighbor fields via propagation-
assisted KD-trees [ C]// CVPR 2012: Proceedings of the 2012
TIEEE Conference on Computer Vision and Pattern Recognition.
Washington, DC: IEEE Computer Society, 2012:111 —118.

[11] BARNES C, SHECHTMAN E, GOLDMAN D B, et al. The gener-

alized patchmatch correspondence algorit

Article

// Computer Vision
— ECCV 2010, LNCS 6313. Be{-@ nger-Verlag, 2010: 29

KIENZLE&W@ KER S, et al. Quality prediction for
mpletlo CM Transactions on Graphics, 2012, 31

[12] é
cmlab. csie. org/new_cml_website/media/publications/ Cheng-2005- "‘Q
RAE. pdf. IS'N, TZIRTAS G. Image completion using efficient

[5] LIUJ, LU D. Image inpainting via weighted optimizatio [
nal of Image and Graphics, 2011, 16(4):528 — 53 }'F
. SR AL AL B BB LT . @@%l@ 2

hef propagation via priority scheduling and dynamic pruning
[J] IEEE Transactions on Image Processing, 2007, 16(11):
2649 -2661.

& V
%A, et al. Crowd monitoring

E Electronics and Communication

(L% 1718 R)

BE

[1] DAVIESAC, YINJH, VE
using image processing Iﬁ
Engineering Journal, , 1(1):37 -47.

[2] CHOSY, CHOWT W S, LEUNG C T. A neural-based crowd esti-
mation by hybrid global learning algorithm[ J]. IEEE Transactions
on Systems, Man, and Cybernetics, Part B: Cybernetics, 1999, 29
(4): 535 -541.

[3] BROSTOW G J, CIPOLLA R. Unsupervised Bayesian detection of
independent motion in crowds[ C]// CVPR 2006: Proceedings of
the 2006 IEEE Computer Society Conference on Computer Vision
and Pattern Recognition. Piscataway: IEEE Press, 2006: 594 -
601.

[4] RABAUD V, BELONGIE S J. Counting crowded moving objects
[ C]// Proceedings of the 2006 IEEE Computer Society Conference
on Computer Vision and Pattern Recognition. Piscataway: IEEE
Press, 2006: 705 -711.

[5] KOPF M. A contribution to traffic state estimation by means of image
processing methods[ J]. Information Sciences and Technologies Bul-
letin of the ACM Slovakia, 2013, 9(5): 41 -48.

[6] WU B, NEVATIA R. Detection of multiple, partially occluded hu-
mans in a single image by Bayesian combination of edgelet part de-
tectors[ C]// ICCV 2005: Proceedings of the Tenth IEEE Interna-
tional Conference on Computer Vision. Piscataway: IEEE Press,

2005:90 —97.

[7] LIN S-F, CHEN J-Y, CHAO H-X. Estimation of number of people
in crowded scenes using perspective transformation[ J]. IEEE Trans-
actions on System, Man, and Cybemetics, Part A: Systems and Hu-
mans, 2001, 31(6): 645 —654.

[8] ZHANG E, CHEN F. A fast and robust people counting method in
video surveillance[ C]// Proceedings of the 2007 International Con-
ference on Computational Intelligence and Security. Piscataway:
IEEE Press, 2007: 339 -343.

[9] CHAN A B, LIANG Z-S ], VASCONCELOS N. Privacy preserving
crowd monitoring: counting people without people models or tracking
[ C]// CVPR 2008: Proceedings of the 2008 IEEE Computer Socie-
ty Conference on Computer Vision and Pattern Recognition. Wash-
ington, DC: IEEE Computer Society, 2008: 1 -7.

[10] DALAL N, TRIGGS B. Histograms of oriented gradients for human
detection [ C]// CVPR 2005: Proceedings of the 2005 IEEE Com-
puter Society Conference on Computer Vision and Pattern Recogni-
tion. Washington, DC: IEEE Computer Society, 2005: 886 -
893.

[11] STAUFFER C, GRIMSON W E L. Leaming patterns of activity u-
sing real-time tracking[ J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2000, 22(8): 747 -757.

[12] MARANA A N, da FONTOURA COSTA L, LOTUFO R A, et al.
Estimating crowd density with Minkowski fractal dimension[ C]//
Proceedings of the 1999 IEEE International Conference on Acous-
tics, Speech, and Signal Processing. Piscataway: IEEE Press,
1999, 6:3521 -3524.



