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ABSTRACT

Data on people flow, such as movement routes and the number of people staying in a

given area, 1s essential because it can be used for various purposes. However, it is difficult

for existing sensors to respond to sudden demand, and people and objects easily

overshadow the sensors. This research aims to develop a highly accurate human flow

measurement method by visualizing the field of view of LiDAR and actively measuring

unmeasured areas with a mobile robot.
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Fig. 1 System Design

Algorithm 1 Calculate Blind Spot

Require: SensorPointCloud pcd;, SensingArea areay

Ensure: BS; is two — dimensional grid, 0 <= BS;(x,y) <= 1
{Calculate blind spot at t from pcd and area}

1: BS; « (pcd; A areay)

2. if t = 0 then

3 BSinitg = BSp

4 BStimey = BSinit

5. else

6:  BSinit; « BSinit;_; A BS;

7 BStime; <— BStime;_1 + (BS; — 0.5) = of fset

8: end if
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Fig.2 Visualization of blind spot. The yellow
squares represent robots, and the yellow-green
circles represents human.
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(a) casel : no occlusion (b) case2 : one occlusion

(c) case3 : multiples occlusions

Fig.3 Simulation Environments.
Red line is robot path.
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Fig. 4 Time-series changes in blind spots
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Fig.5 The graphs depicting changes in people
count and blind spots
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Table 3 Comparison of human flow accuracy
between fixed sensors and mobile robots
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