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AR, REHEHIC X DEEEN A L 72, ZOERE, v— hUL R T Ny 7 72 O E 25
D Fr 2 AR L L THEMOWENRR SN TWD 2 &, SOlEEE, HEBRR & oBE R ESER
HDLTWEZEREREZOND. 5%, REBEMIC L DHEEE & FHAEROBD ~0 & 5722 55 1T,
L VR PR ERCEIT LB AT LOZE, BEBIOEEN/MEL D,

TR ARCEITHIE Y AT LTI A HWJEEOMEE, BHTE B LI ONER EORRZ#5] L7z BT =%oohr
BEHNTE A REY T EINNEE L 25, LLARD, I UHEL—F L —HY—L—F =AY
O TOF Rt o id, EREECHTEOMNBREREHET T 2 SIXFREN, ¥—7y FOBMEEZ UL Z &
IETERW. Z—Fy FOMEFREBUEHROTHEZRMTE 28 vV FREE LTL, SELmEGAEY
NI ZAAEFFOHEFHEIROA T EAT VLI ATRETENDS. AHFETIEL, 2 A MOHEICBWTAT LA
ATXOT R T—VhFFoTWHIRY A ZICERT 5.
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BIDIIE AT ORPEREN DN MEL L 72 5. KR TIE, FIA LTV I a2 Lb—F —%RE L, HEER0%%
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B A X T & AW BB TR 2 b L7z B¢, B A I L A REHEE FiEa2 @R L7z, ZOFIET
&, AT O B O EITERSEEOR TR SN Yy FAOBLAHIERBEICRE BT S, LR
ST, BHFHIED A TIZLAREEZEBT L7720, oy TAOHENLEL IR TN,

ARFIE T, BHEHEIRD A T OAH TREGRAENRAST, PIHESBHEE TR SilE R Yy TAMETEZ
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7~ ECHI#B 7 L— A O a—F—DOF 7T 4 hLT7u—2 BT 5. BHEINES T o AT — |l o,
Structure from Motion & CHEEAITHII L ONEHESRY MAVEREE L, T—3T a v AT ULAEZHWTER T A —
Z—DIELYMAHE L LT AT O CHEBEELFEBLL TS, ZLT, TUR . =a— MAEEHWTHE
FEENT-HCEENT A —F—2 T 5. 512, RKFETITAHESR Y M Anb EHEICHEE Y A TN ETE
LI T D8y TAHOHEETFIEIIOWTIRE L. £, ZTOE v T L RIEITHIN LM LIzHig 7 L —
AMOY y F AL — N EBEIEEETERL, SHERY y TAHEEZEH L TV 5.

AFFETIE, VI 2b—va VEBEEEBROW T AW CRIEERZ T Lz, Sk E Al E
HHENPKE L, AUYCHITORAE LWL D ICHEEHIED AT LEETHZ LIIREETCHD. £2C, THE
BUATARBEHOVI 2 b—va V7 NeEHWTE y FAHERE L EEMIZFEM L. S 512, FRERE
BT 2EIMEEFMET 5720, I VL —F— L ERAEKHEIRD A 7 2RI L7727 A FEE 2 T
EREDOT — 4 ZWE LT B C, IBETIEICL D HEHHEE ORE 2 MREELT-.

BHEERY A T 5 AWV CGEEEE A U L, SEEICY y FARHET A RELRE L. S50, ¥ oTF
AHEE FIRICHE-D &, B L 2 IS T2 AW CHIED A 710 X 2 e FikaiE Lz, v
2 b—va VEREECHEBY v FAHEE OMEREA R L, EEREE FIcRB W CHEHEE DA EZRAE L. £ Ofk
BICE T, ABETIEE, T - SRRSO T 2087 X8V A 7 L5 A v e 7 B EvERe 2 A3
L L aMREB LTS, ABFE T, RIEB I OMEIRI A B2 BREE F CIRETIEEZFME L7228, S%OFEE L
THERBICBW A EZRIET A2 XNEND D, £z, ElERY vy TFAHTEL BH L, =®wooHiK EoE
BAEMZ B A TERICHRE TS Z &L AREL R 5 DT, FERICHEEGRER~DISHbLEZ 6N 5.
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In the future, to reduce the number of traffic accidents and the casualties in the accidents, the
development and popularization of Active—Safety system and Advantage Drive Assist systemwill be necessary.
To achieve a usable Active-Safety system using a vehicle-mounted monocular camera, range measurement
feature with high accuracy is required. In this study, a range measurement method based on high accuracy
pitch angle estimation using a vehicle—mounted monocular camera is proposed. And, we propose a method
for estimating pitch angle with a non—occurrence of cumulative error. Using this method, the initial pitch
angle can be estimated simultaneously. We use the Harris—corner algorithm and the pyramid Lucas—Kanade
method to detect the optical flow of feature points between adjacent frames from the monocular camera.
With the result of the optical flow detection using Structure from Motion method to estimate the camera
ego—motion parameters, including the rotation matrix and the translation vector. And, to optimize the
estimated ego—motion parameters using the Gauss—Newton method. In addition, we propose a method of
estimating pitch angle relative to the road surface from the translation vector. The pitch angle estimated
from translation vector and the pitch angle rate decomposed from the rotation matrix of the adjacent frames
are composed using an average transfer method, to achieve the high accuracy pitch angle estimation. Further,
the effectiveness of pitch angle estimation using a vehicle—mounted monocular camera is confirmed in
simulation environment. And, the accuracy of range measurement based on pitch angle estimation is evaluated
with real world image data. By experiments, that the performance of the proposed method is applicable
for Active—Safety system and Advantage Driver Assist system in the low speed range, is confirmed.
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