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SPOT Robot Hardware and Software Performance Analysis for Autonomous and
Unmanned Construction Site Management System
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Abstract : The purpose of this study is to analyze the applicability and limitations of SPOT robots in the construction industry. The SPOT robot,
which is being introduced to construction sites for smart construction with the progress of the 4th industrial revolution, is shaped like a four-legged
dog and is equipped with various sensors for data collection and autonomous driving. In this study, hardware and software were analyzed, such as the
size of the SPOT robot, mobility on slopes and heights, operating environment, and software functions that can collect data with a sensor weighing up
to 14 kg. In addition, while the SPOT robot operates in a construction environment, performance such as stability, accuracy, signal connection
distance, and obstacle avoidance are evaluated, and the applicability and limitations of the SPOT robot in the construction industry are analyzed.
Based on this analysis, the purpose of this study is to evaluate when and how SPOT robots can be effectively used at construction sites, identify
limitations, and derive contributions and improvements for the construction industry.
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Hardware performance Software Function
Size : Length / Width 15100(;);;” Autonomous Driving
Maximum Gradient (slope) / +30°
Step Height 300mm Map Reading
In the case of stairs, it is possible to drive even if the slope exceeds 37 degrees. -
- . Image and Video
Environment : Ingress Protection / P54 Analysis
Temperature —20°C~45°C
Operating Time : 90minutes Mission Execution
Battery Standby Time : 180minutes
Charging Time : 60minutes Programming API
Payload 14kg
: . Accuracy o Obstacle avoidance
Test place Drivability Strict Wide Connectivity Silence Dynamic
(slome 105 2/30 | 3~5om | 10~15cm | 25~30m | 0/30 | 2/30
fo‘gr's Soil 0/30 | 2~5cm | 5~10cm | 25~35m 0/30 1/30
Pebble 0/30 2~5¢cm | 5~10cm 25~35m 0/30 0/30
Iron stairs 0/30 2~5cm | 5~10cm 25~35m 0/30 4/30
Corridor (8m) 0/30 2~3cm | 5~10cm 50m 0/30 4/30
Inside Space with columns and walls 0/30 2~3cm | 5~10cm 25~50m 0/30 2/30
An open space without walls |3 | 530 | 5~10em 50m 0/30 0/30
or pillars
Unrecognizable Obstacle Size Pipe : Diameter 10cm, Glass obstacles, Rope

Note
Drivability : Check for falling or going off course during autonomous driving
Accuracy : Measurement of position error during mission [The result depends on the origin position]
Connectivity : Manipulation connection distance measurement [Equipment ip TIME N604E plus]
obstacle avoidance : Check the number of times you hit an obstacle while driving
The test statistics were derived through 30 iterations,
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