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Research on SLAM method and modeling optimization based
on backpack measurement system
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(1. Qilu Research Institute, Jinan 250101 , China;
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Abstract : Simultaneous Localization and Mapping ( SLAM ) as a key technology for environment sensing and map
building, is flexible and efficient. However, the traditional backpack 1 LiDAR has problems such as incomplete point
cloud features and point cloud stratification caused by large data noise,which makes the system unable to perform ac-
curate positioning and map building. In order to improve the accuracy of autonomous positioning, a robot operating sys-
tem is adopted to build an autonomous positioning framework , integrating multi-sensor data such as LiDAR, inertial
measurement unit and global navigation satellite system( GNSS) ,and using a SLAM algorithm based on graph optimi-
zation to achieve environmental map construction and system pose estimation. The experimental results show that com-
pared with the traditional SLAM algorithm , the improved SLAM algorithm reduces the trajectory X-axis error by 39 % ,
the Y-axis error by 30 % ,and the plane positioning accuracy by 73 % after integrating GNSS data. At the same time,
there is a 63 % enhancement in elevation positioning accuracy,and a significant increase in building accuracy , which
provides new ideas for the application of backpack measurement systems in complex environments.
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Fig. 2 Graph optimization constraint
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Fig. 3 Figure optimization pose diagram
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Tab. 2 Trajectory offset error( unit:m)
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Fig.5 Comparison of drawing effects

I B = R0 i RO, T LU
£ IMU F1 GNSS Ay SLAM % 1k 7 5 72 Ml 1] %) i ff
PEFIRRE M 7 T . O T A gy i, Xk —
AAEW] T RS 25 AR EUETE SLAM R A
R AL A

FES AP s SRS BE (1 6) Fl s Rk B (&1 7)
B, BEX AR SE SLAM FIfhA IMU (% SLAM 553
i 3 1) R A AR A BB TS 1CP Dy el
A3 WGS84 B AR R T TR BEVT . 4 3
R T ERAZ A R

1352 3 AT, BOMUKEE SLAM J5 VAR ZE B8R, ~F- 1
SNERRIRZER 41,9 em TS HRZER 12,1 em, 5
FRIRORIRZEHN 37.3 em, @A R ZE N 111 cm, X
SR EH T R A A A AR T T AR AR, SRR AR AR
AR, SEVCEOS K, MRS IMU ) SLAM

JriE A IMU + GNSS (1) SLAM J7 157 il A
FE B TR — 8 g, 7E = 72 F L, IMU + GNSS +
SLAM J5 VA0S FE T &, 25 R nfe e . Ak b, A3
TFRIPRI T, A4 IMU + GNSS {1t SLAM J5 176 -
T E AR FIRZERRAR T 73 % FI63 % , £ = FEE L
K FARZEFEIR T 63 %129 %, XFEW,FEiE IMU
1 GNSS [y SLAM 551k BEAS 7 57 22 A B vh SR (i o g
) A 57 R B R P A R R o
®3 REREER(EAL:cm)

Tab. 3 Accuracy check results( unit:cm)
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