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Counting Pedestrians with a Two-Dimensional Solid-State LIDAR

TOSHIHIKO HATA™!'  YUICHIRO TANIKAWA™  TAKAAKI YOSHIMURAT!

Pedestrian traffic information is very useful for security, navigation and spatial planning and the measurement systems using
various sensors have been developed for practical use. LIDAR (Light Detection and Ranging) is one of the sensors and the
development for motor-less, small and inexpensive devices has been conducted rapidly for a potential big market of autonomous
vehicles. Usually the LiDAR is installed setting its measurement plane horizontally to detect pedestrians but there is an occlusion
problem in crowded spaces. We use a two-dimensional solid-state type LIDAR which is small, cheap and durable while detection
range is several meters long. We propose a novel system using the sensor installed on a ceiling or a wall with an oblique
measurement plane to detect numbers, directions and speed of pedestrians. We describe the method and show some experimental
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results.
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Figure 2.1 Distance measuring with LiDAR.
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Figure 2.2 Motor-type and solidstate-type LiDARs.
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Figure 2.3 Occlusion on a horizontal measurement plane.
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Figure 3.1 Measuring surface in an oblique and
downward direction.
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Figure 3.2 LiDAR installation at a doorway.
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Figure 3.3 Example of LiDAR installation at a doorway.
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Figure 3.4 Region extraction for people.

@ HifET L— AR S A 70—k

B 3.5 12T RO, EET 27 L— AT TEEIC
MET D AN E 7V —7b L, SHITEICKT DR/
B E LTt 5.

9, QIZ T S -tk ofiEIC L0 ABa#Ee L
2 AU EORE ETHNIE, TOEBEHETE LIZ AKTS
HT 5, SENTHESOEBR TR L 5 IThET 5.

LB T 20 EOHEIL 2 BEBETITY. £7, A
FEIR AR 2 AN O R0 o X EERE & Ll U, R
DEEU T CHNIER U7 V—7L 5. % 5 TRiThig,



TR 2R
IPSJ SIG Technical Report

SMNEFETE D D X PEREZ el U, FETESEIRS A ER Y
BRSO TWIIERIL Vv —7E3 5.

—EHD T L — B W B OEE N T LR i
IEMEFE 2 @R L7z L HE LT, TN —T DA
BTT 5., AENT2 7 L— A TEOREEAN 22T S
TN—TEfTT 5.

AXi < Xtl  FEFEH LTV

PRLLLLLULLULLULLULY poaerrsassraaaeerrraney 4’7\\/1/_‘70’“2 AX1
: | vl I <)
. .."'aénlﬂ"n. i it ™ b L
’ AN .E "ﬁ'.. L
E . c.'l.\.. E . . "ea
\i:-/- -------------- -"..
P X * AX2
771 AXz< X2 FEGEARY
WL — AT A =7 N—=71k
K B S5 0>

B35 7 L— A TEEEEE 77— 71k
Figure 3.5 Grouping close regions in successive frames.
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