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Pattern Recognition of Obstacles from Front View Images of LRV
Using Frame Difference Considering Self-Vehicle Velocity
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Abstract To support driver of LRV(Light Rail Vehicle), it is important to recognize obstacles in front of the vehicle. We
are researching how to recognize obstacles from front view images of LRV, and describe a method to recognize obstacles, in
this paper. In proposing method, obstacles are detected by frame difference considered self-vehicle velocity and.trécing
moving them. Bayes’ theorem that is a statistical theory to classify pattern and velocity of moving obstacles are applied to

recognize them.

It is possible to detect moving obstacles only by the frame difference, the static objects are not detected from the images
because all objects are judged by movement in world location. The several regions divided same object are integrated to a
region. The obstacles are classified 3 categories (man, two-wheeler including motorcycle and bicycle, automobile) used
conditions of obstacle’s ratio between height and width of circumscribed quadrilateral and the velocity.

Keyword LRV, Moving Velocity , Frame Difference of Images , Bayes’ Theorem , Pattern Recognition of Obstacles

l.EFxn&
HRHICHEFMOEL WL RV (Light Rail
Vehicle : REABEOFHUEM) O %2, BRI AT
TREL-EBEZ2LBTAZLTEEDLRABL. ®
BERCHATIILODOWMETH S,
BREEEIMELRE#BEE LT, BOBERILFH
REL LoBMAicEREAFAINTEL, L2LTE
—F V- a VOEORNIC, IO ETIHEM4
OERIZZESDOBBRVEILLSN, "ARPHMTHICL -
TEDLLN, BEMNICLZOSH TOREIIKRL #Ho
TWie,

HEE, RE~OARMCEHLLESEIZDICHI--
TOHENHE~OEEN» S, BBHHEIZEDOARIFYR

¥l ZIEYT, AIACBLTLETFROBE 2 #b
RVWREBEPREIN, EOEBMBEEREEZE-
BRXERORFNIL, BEEHEZRENLBREER
M AR A TH S LRT (Light Rail Transit) ~0 &
ENPOHFAHICHEFMEND L H 2o (2,
BEEENEMNTHIOR., REROLBHEVE
BEETLTVANLICIENRLRVY., ZhiZTH B
HL2&HE, ABlL RULERZEALTVWEZLET
bhd, BREAEHEINELEZETLTCEHENR WL
b, INLEEYIIELICEETIHARBAENE
ESREFRIZELETIILNFER RN, ZOETHOLS
ERIZ, EREAILRVERTHEKRE LTER
TORRICE- TR, BBEDOMSI RE VARREK
TEDODLVOHL, PA2VREIEELOREERLRE L L

—115—


研究会Temp 
 


WEOVERPRETIBELHD,

E1. LRV (Light Rail Vehicle)
Fig.1. A sample of L.R.V.(Light Rail Vehicle)

2. BREEBEORBEFEH
Fig. 2.A traffic accident between tram and

automobile
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Fig.3.Pattern recognition from time series images

l n—n+1 J I

En:y |
(3.4 8. 7)
K4. BEBMRBRBOKHL

Fig.4.Flow chart to recognize of obstacles
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(a) A source image No.1
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(c) The result by simple AN E--
frame difference (d) The result
considering

self-vehicle velocity
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Fig.5.The result of frame difference

by the images considering velocity
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Fig.6. A conditional probability density function
(obstacle’s ratio between height and width

of circumscribed quadrilateral)
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Tablel.Pattern recognition for learning data
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Fig.7.Flow chart to pattern recognition considering
obstacle’s velocity
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Fig.8.Undetectable obstacle (man)
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Table5.The result of pattern recognition of
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Table3.The result of pattern recognition
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obstacles from images
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Table4.The number of detecting frame difference

images considering self-vehicle velocity
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(a) A source image No.1
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(d) A difference image
between (a) and (b)
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(e) A difference image
between (b) and (c)
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(b) A source image No.2
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(f) A right recognition
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(c) A source image No.3
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Fig.9. An example result of right recognition
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(d) A difference image
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(a) A source image No.1
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(e) A difference image
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(b) A source image No.2
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(c) A source image No.3 (f) A fail recognition to

two-wheeler
K10. BRBOH

Fig.10.An example result of failed recognition
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