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A Monocular Pedestrian
Detection system for the
Visually Impaired
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Ruggero Micheletto

This pater presents a pedestrian detection
system for visually impaired. In our
detection method, Histograms of Oriented
Gradients (HOG) are used as image
features. Due to increase the false detection
rate, accuracy of objects recognition is
reduced. Therefore our system deals with
multiple parts detector. Since our system
performs three phase detection by the filter
of each part which is deformable and
movable, it can raise the accuracy.
Additionally, we introduced scan area
prediction process using particle filter for
reducing processing time. And our system
estimates the distant to pedestrian in front
with single camera. The distance is
calculated using the perspective model. In
evaluation experiment, our system
improves the problem of false detection. It
is about 18.9% better than the standard
HOG detector. And scan area prediction
process was able to reduce processing time

more than half. Experimental results also

show that our system can estimate the

distance to pedestrian.
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Table.1 & H (%)
Precision Miss False
HOG 91.90 9.10 25.21
Multiple 88.70 11.30 6.29
HOG

Fig.3 iR DIEHEICL 2 LESH

m0.8-1
0.6-0.8
0.8 0.4-0.6
0.6
0.4
0.2 f

m0.2-04
=002

nrsomsr h=14[m] @zLc3
xgamw [=540[pixel] ©pzz e
HRDI=, T, FEEORELZYIMT 52ER
ELT, BEREE SBREEDL VY LARILICHE
L 7= : Near-range (4m L) F), Medium-
range (4m~8m)_ Far-range (8m L/ ),

Fig.4 Eitg & #5178 &£ TOIER & OAMER

d,

d,

3. R
31 F— 9 R—ZEK
HEERROIOICEBRABERT — I N—R%F
L7, CDT—IR—ZBIHHELFEL. #
ABEBRIDIOICHERSIND, FERALEBEKIZ
e RIBFACIRE L TWVW5H. BREVREALNE
BRolkF—4ICR>TWVWS, 2EROERIZIRSE
BN S—HAEWVELAEEDOEFERALK,
ARBE AN E > EfR% 4000, EEDOH
DEf%R%E 6258 TH B,

3.2 ¥ EE AT

MHEBEDOFHED /D12, B A & B FE
ADTF—89R—2%&EK LIz, TDT—FR—2Z
FEBHT—9R—2 EARICEBRE I NZEED,
L—EAEYIVHLAEZEDTH 2, 2ERICHER
LEBEREEERDEREZAR L, fMEAT—
HR—2(FANEK 1000 %, HREE 1000 8%
DOBRITWD, FHERAT—9X—R /LT
fit s o HOG # #4 & IC & % #& 1 3% (HOG) &
Multiple parts HOG detector | & 2 # H £
(Multiple HOG) % &M L THHER & LB L 7=,
B, BFREORET 27-HODKRHBFOREIRR
CIEICERE L7, Table.l [CREBRERAZTRYT, it
D HOG (2 & 3 F35 I # H &AH Multiple HOG
IClRT 3.2% 5 ok, —A T, Multiple
HOG [ ALAAA D) % B840 § B REER AN ESRE IS
LT 18.9%HIHEhTWB, MHEDHDAR
SN-HDD, BRBEICOVWTIEZOMH 6 0k

ErtrBRInE, ZOFBEHMS, Multiple



HOG ([ L a#iEId. RRBEDOL S hEMALE
ROBBILBWTHEHTEDHAERHTES I L
ARBENTWD,

33 /mIPE RN DRHRTE
ek o HOG ##IC & 5 F3% & Multiple parts
HOG (2 & 2 F 2 DEF AT, EHDIHAT TERE
IS LR OB TEDRE Z21T o e 8.
BERHICHAXZELAMOBIICEEL TH S,
Fig.5 HOG(%) & Multiple parts HOG(Z) d#& H 51
(b) Scene2

Table.2 54 IR pFRS (Msec)

Time
HOG Scenel 1689.92
Scene2 1924.52
Average 1807.22
HOG + Particle Filter Scenel 680.51
Scene2 545.38
Average 612.95

Fig.5 ICHITEDREMIERT, My—Vv et A
BliziEskn HOG B IC K 2 HE. AN

Multiple parts HOG |c & 2#&HBITH 5. itk
FREREOMEICERE (RARANRSN S
A%, Multiple parts HOG Tl 2 h 5 DBERH X
EINTWS, ZORBRNID, EHLERRR
ICHo>THRRLY LRELREETI> ZENT
EBLEAD, £, FiQb ICEROBREBERHL
SHETEDMBARE LRRETY., HERR
BSTEDOMERR. RUL VI LANILEERKIC
RIZENTE,
Fig.6 i RICE D < BREEE H A

|

- i of
o : = (7
> L&

Image width (pixel) 620 0
Table.2 |z Intel Core i7 CPU 2.93GHz # A\ /=
BoloL— a0 RBREERY, /A—T4
IITAIIICE B EBHBDOFREZFNA L5
A, FHEREEREIL 612.95msec TH o7, T

nid, EEFREBWRWEE OB

1807.22msec m# 33% DALIBEFREICHL T B,
ZDERDS, R=FT 17T 1ILIICLDEE
EHE O F AT BB OHIRICIRM TH o 7= &
Z%

Jil[]

LFELHESEBRORE

BREBEEOBUSTEXERT SV AT LD
ROLDHICHTERBEZRREL. REBER?S
HITEEDEMOHEET >, HHOHAIR%
$HHEHH 7~ Multiple parts HOG detector |z,



BHEOHOG (C & 2HMHTIERBHSINTLES
EEREZTERICKANT I ENAETH -, £
oo R=F 4 INLT4LTICLBBHBORT
L—LOEBEHEFAETI>ZLT, 1 7L—4
ICH 2 ALIRRERE & 65% LU EHIR T 2 2 & AN
zo ZLT. RELEEREIOEZEEZEICHIAD
SITEOEMAHRET 52 &N TER, —HT.
DTN A LATREICNEBETILDICIEERD
WIBRFEDOHIRHBEBICR>TWREEZA LN S,
Stkid. BRI NEBRFEOERERA2 I &IC
MAT, AR=KNT7 %9 TLy MREDTN
4 Z~NHBMICERE L, WA SHEITTAWES
ICHERIST B EBREFLTWS,

SE

NEEERELMES, "BEEOLDDEL
2004," pp. 7-9, 2004.

[2]1A.Helal, S. Moore, and B. Ramachandran.
Dridhti, “An integrated navigation system
for the visually impaired and disabled,”
Fifth  International =~ Symposium  on
Wearable Computers (ISWCO01), pp.149-
156, 2001.

[3IN.Dalal and B. Triggs, “Histograms of
oriented gradients for human detection,”
CVPR, vol.1, pp.886-893, 2005.

[4]R.E. Schapire and Y. Singer, “Improved
boosting algorithms using confidence-

rated predictions,

pp.297-336, 1999.

Mach. Learn., no.37,

[5]E. Cuevas, D. Zaladiver, and R. Rojas,
“Particle filter for vision tracking,”
Technical Report B, Fachbereich
Mathematikund Informatik, Freie

Universitat Berlin, 2005.



	2. システム構成
	2.1 歩行者検出
	2.1.1 HOG特徴量
	2.1.2 Multiple parts HOG detector
	2.1.3 パーティクルフィルタによる位置予測

	2.2 単眼カメラでの距離推定
	3.1 データベース作成
	3.2 精度評価
	3.3 撮影画像への検出実施

	4. まとめと今後の展望
	参考文献

