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Stair area recognition in complex environment based on point cloud

Ye Yifei Wang Jianzhong

(School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Autonomous mobile robots have been widely used in national defense, disaster relief and other fields. As a typical
environmental target, the stair area needs to be accurately recognized by the robot. Obstacles placed in the stair area will destroy the
stairs’ plane and edge features that traditional staircase recognition algorithms need to extract, resulting in the staircase area cannot be
accurately recognized. Aiming at this problem, a point cloud-based stair area detection and recognition algorithm in a complex
environment is proposed. The algorithm first uses the region growing method to segment the target region and selects the regions
suspected to be the vertical step of each level of the stair by fitting the plane normal direction of each region, then processes the each
level stair area to segment obstacles and obtain the boundaries on the vertical plane of each level of the stair. Finally, the stair model and
obstacle position are obtained according to the boundary position of each level. The experimental results show that the algorithm has
better robustness, can recognize stairs in various complex environments and get barrier-free stair area. The constructed 3D model of stairs
has a size error of less than 7%, which is higher accuracy. The algorithm can achieve better detection and recognition results compared
with traditional stairs recognition algorithms.

Keywords : complex environment; stair detection; point cloud; region segmentation
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Fig.1 Stair area
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Fig.2  Structure of the robot for experiment

KA IZ S8 6 IR BEAHMLEAT T 7K1 225 HAHAL
rhC KT T 8 T g 2 ARG, BT AAIL g A AE /K Y- TH i3
Bl HRE LSS B i 7 AR 14 S BB A, 1T AS BE UL 5% 2] 2
FERIACEBY L, BT R — 4 0, BT B 530 A AR
’l 3 Fis,

1) XS B IREE 8 5 BT IR RERAE . RS



- 126 -

LSRR R e o

o 34

HERBER

JEB AT > XIERER > XEBPHEA H Wi X 5 i
v
BB | PEBE = 4ERER 5 BRIERLR | PR B B I
KR | Eor TREEFRIL U FHREL
T e A
3 BRSNS i e
Fig.3  Process of the stair detection algorithm
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Fig. 5 The results of two-point cloud clustering methods
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Fig. 6 The results of region-growing algorithm

for stair area with obstacles
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Fig. 7 Visual field occlusion and visible areas between vertical surfaces of stairs
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Fig. 1 Results of the stair model parameters extraction in different situations
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