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Abstract

In view of the common situations in traditional warehousing and logistics factories that rely on
manpower to complete product storage and handling, high labor costs and serious waste, and low
intelligence, a method combining ROS platform and Unity development software is proposed to
intelligently monitor AGV operation, improve factory intelligence, and improve efficiency. By con-
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structing a digital twin, real-time interaction between virtual AGVs and real AGVs is realized, and
virtual mapping and virtual control of reality are achieved. Establish a virtual model of a real AGV,
install the ROS-TCP-Endpoint service on the ROS system as the server, and install the ROS-TCP-
Connector service on the Unity client to complete data exchange. Finally, a status monitoring sys-
tem in Unity is developed. Through this system, we can promote efficient cooperation between
people and machines, reduce the possibility of errors, utilize data interaction for simulation, and
more intuitively analyze and optimize AGVs, thereby improving the efficiency of warehousing and
logistics factories.
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Figure 1. Five dimensional structural model of AGV condition
monitoring system
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Figure 2. AGV hardware architecture diagram
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Figure 3. AGV entity
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Figure 4. 3D modeling process

B 4. Z4ERIERIE

KK AGV #E4T45 E () Unity BAFARA A 2021.3.18flcl, @58 UG 7E Unity PA85 AGV R f2
NUTRE S Fios:

Figure 5. Unity environment AGV virtual model presentation
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Figure 6. AGV status monitoring system interface
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Table 1. AGV indicator status
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@ AGV MiggfE B @i 1T HE R “Jodom” RSN REL . IR 7 4 “/odom” [IVHEAZ,
AT AGV PFESZARAN B pose.position FIZZS pose.orientation, A7 position &t /& LAEHI AGV i85
A}, orientation it & H LAE i AGV #3575 1A

child_frame_1id: "base_footprint”
pose:
pose:
position:
x: 4.095
y: 1.534
z: 0.0
orientation:
x: 0.0
y: 0.0
z: -0.143997658717
w: 0.989578028396
covariance: [le-09, 0.0,
, 1000000.0, 0.0, 0.0,

Linear:
x: 0.0
y: 0.0
z: 0.0

angular:
x: 0.0

y: 0.0
z: 0.0

covariance: [1e-09, 0.0, 0.0, 0.0, 0.0, 0.€C
.0, 1000000.0, 0.0, 0.0, 0.0, 0.0, 0.0, -0, 0.1]

header:
seq: 79108
stamp:
secs: 1676697723
nsecs: 798223753
frame_id: " /odom”

Figure 7. AGV motion data
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Figure 8. AGV stationary
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Figure 9. AGV left rotation
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Figure 10. AGV right rotation
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Figure 11. AGV advance
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Table 2. AGV motion control list
2. AGV BEIEFIFIFR

5 31 e zlid iz ezl iz Y HIEF)
1 I 0.5 m/s 0 rad/s [7] B
2 J 0.5 m/s 0 rad/s Ey
3 < 0.5 m/s 0 rad/s 5
4 L 0.5 m/s 0 rad/s mA
5 U 0.5 m/s 0 rad/s JEHT
6 0 0.5 m/s 0 rad/s AT
7 M 0.5 m/s 0 rad/s g
8 > 0.5 m/s 0 rad/s Ha
9 - 0 m/s 1 rad/s 75 Jiel
10 - 0 m/s 1 rad/s vay g
11 K 0 m/s 0 rad/s ik
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T ENAARECE R : CPU A Intel(R) Core(TM) i5-8500 CPU @ 3.00GHz, W1£ N 16 GB 2666
MHz, 2R Intel(R) UHD Graphics 630, *f R GEEAT KIS (B FIPERE 7 A K, HAA Mt R an N & 12
Fi7R o

IEEL AGV RS HUF AR A IR 4% R G0 AARIR 45 R b S B A B 201647 40 B, BRI &N CPUL GPU it
i FPS & °KT 30,

CPU i F &M B R 13 fion, WE{EH CPU iKY 55.6%, MIREE H /T Al F I oL~
CPU i I T 252 (1) 85% IR, 2 RGiME T K

GPU A F MR 45 Fe i F 14 Frow, WE{H GPU (RN 51.7%, 2 RS H 7K.

PIAZ R SRR SE a0 N1 15 B, fEH P77 445.3 MB, R W17 0.74 GB, £A7i&N 17 0.68 GB,
MR SN TR TR A 00 A7 R 26 T 45252 1 85% HFR, Wi & Rl 5 K
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Figure 12. Profiler overall monitoring results
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Figure 13. CPU usage peak analysis
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Figure 14. GPU usage peak analysis
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Figure 15. Memory utilization analysis
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