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A Multiple Vehicle Object Detection Algorithm Using Feature Point Matching
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ABSTRACT

In this paper, we propose a multi-vehicle object detection algorithm using feature point
matching that tracks efficient vehicle objects. The proposed algorithm extracts the feature points of
the vehicle using the FAST algorithm for efficient vehicle object tracking. And True if the feature
points are included in the image segmented into the 5X5 region. If the feature point is not
included, it is processed as False and the corresponding area is blacked to remove unnecessary
object information excluding the vehicle object. Then, the post processed area is set as the
maximum search window size of the vehicle. And A minimum search window using the outermost
feature points of the vehicle is set. By using the set search window, we compensate the
disadvantages of the search window size of mean-shift algorithm and track vehicle object. In order
to evaluate the performance of the proposed method, SIFT and SURF algorithms are compared and
tested. The result is about four times faster than the SIFT algorithm. And it has the advantage of
© 2018, The Korea Institute of detecting more efficiently than the process of SUFR algorithm.
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A 71EdA EFHE o] &3 AA AL 2 I te B HES AFHOE AEste B4
FZ(feature extraction)@} A WHoR FQ WHHL FE]~ T o] Z(Harris and Stephens, 1988), Shi &
Tomasi ©]=(Shi and Tomasi, 1994), SIFT(Scale Invariant Feature Transform)©|Z(Lowe, 2004), SURF(Speeded up
robust features)©] & (Bay et al., 2006) 5O = A& U243}

sl SU, SIFT, SURF 5] 4571 A4 Q2o g9l Q48] ol ol g5 Be 9 57
hl

E8 FE3A oS AFHE EF(grouping)dloF 317] wEoll B2 A4 ATESE HAIZE Ao RAF
stk o] Atk (Koller et al., 1993)

B =i 284 AF AAE FHste E4H A S ol &3 tF A A HAE dugEs Al
Qbgtt}. AQkshe daglEe AR A AA FH4E 98 FAST $1eES o] &34 Ade EQHE
FEdt 283 F2 F@ EAAE o] 894 5X5 Yo E B8 H ol wAst EAAHY HxU) sl
Bl 2FEH True, THEA| L OH FalseZ 3T F9& A2 o= THT st A A S A9 &
2o AA ARE AAIH 28 $AE @ Y99S AFY A @4 AV|E AAska, 2] H 9
7 EAA S o] &3 H A S-S HAFF] Mean-Shift & 118]Z(Comaniciu and Meer, 2002)2] BA1% F7]

Rosten and Drummond(2006)°l] &J3] A|¢+E FAST U #HZ&7] 4EE oln|A|dA A p & Helsiy o
A pol WY& Iphal gtk oo ARk & FHa of <Fig. 1>9F Zo] HA P F99] 167] HARE o] F
oA A Yo JA w7} A&0 7 EAFAY, PR ol T I nAjr} ALo g EAEH A p S
FUE gk
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(Fig. 1> 12 contiguous pixels which are brighter than p which is the center of a candidate corner

Fast U €1el5e 2 ()T Zo] Aodth A poll tid 97 LE YA & W Rt Zod
d(Darker), YA t5 W FgRTE I3 QA & G R 2O s(Similar), 123 YA 5 S R
39 bBrighter)©|th. o] JHo| W} PE Py, Py P, Al 7IAE FESTL

d Lo, =1t
S =in  ht<h <i M)
b, IL+t<1

ol Al FAST A&719] A4 £x9} 71& EAH A&7 dueSiEe] A4
gt AFE AAA 22 Gl de AA Foll A3 ERHS AL ok whebA] FAST AZE7]0 2
AAZS Fol AZNE g AA7F AZHTh FAST AZ7]19 YAZ W3l 2 E4Y =22 A7
<Fig. 2>9} 2t} YAGE0)°] 22 <Fig. 2(a)>9F 2o 2% AAE T o AA| o EAQHo] FZ2HTh

a3 E2 YAZA50)S AE3H <Fig. 2(b)> 2ol A AA|d EAQH o] wo] AEHTh =3 <Fig.
2(b)>ell AAH PAGE o] oo E Y A <Fig 20> 2ol ] AEHA U=

(a) threshold= 30 (b) threshold= 150 (c) threshold= 250

(Fig. 2> Application Image according to FAST Algorithm threshold
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(Fig. 3) Object post-processing for creating navigation windows

m A 3

Aste EAA AL o] &3 tF AF AA AE dugFL C++ o= FEstgor, A9 15-6500
CPU 3.20GHz #} 4GB W= HFE Ao AFsAFUL AF 42 145204 EYE =2 F
8 @olH, G4 Alol=2E 640 X 480 otk Ak duElFe] H% Brstr] fl@l SIFT, SURF €&
3} 3 AZHS ZHsto] v wEdh <Fig 4>E A &S 283 A} ojn Aot}

(Table 1) The comparison of the average processing time for each algorithm (sec/frame)

SIFT SURF proposed algorithm
Video 1 743 1.75 1.76
Video 2 8.82 1.76 1.77
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(a) Video 1

(b) Video 2
(Fig. 4> The resulting images using the proposed method

A5 WA HE AL S <Table 1>3 2t} SIFT 48|58 243 A9 J4=7], =4, Y olF
5ol EAMES FEst= A o] . 2 Al4kEFo] ol Video 191A4= 7.43 sec/frame &) A 37} Video 29
A= 8.82 sec/frame 2 ARAT} =S SURF €18]5S A 43 Aol = SIFT €uelEe ALtde] &
L EAE BRYsl= daEFolER Video 1914+ 1.75 sec/frame Video 204 1.76 sec/frame] 235
SIFTE8]5S A43% 2 Bt £571 e Z-E & & Ak 28y SURF= 280] 93-S o] 83l
el Hel FAFellA FgstA] Xobe o] glo] EAH FF F Mean-Shift ¢8]FS T3 AA A=
A7} SURF #A A gray-scale H¥Fato] Abets iR 8&/4d0] Holzlth & =FoA ARbst= W
o2 Ay A Video 1914 += 1.76 sec/frame, Video 2= 1.77 sec/frame®] Z3E AT Altd W
FAST ¢85S ol 8ste] mE EAH F27 949 5x5 49 £&& o] 83t EAHH] 2g= &= 4
< Mean-shiftll A Hth &0 = HoJstal ezt S-S o] &35t HA S Aot 81
o, H4& SR 27] HE o' AA 2715 Aot 71E WY SIFT Bohes W2A AR E HE /s
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