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1 Introduction

This document outlines various test plans to be conducted for the OuterSense system during the
spring semester. This is to validate that the system meets the performance and non-functional
requirements. The tests have been structured in a progressive manner, starting with simpler tests
and gradually increasing in complexity as the subsystems evolve. This document also provides
a timeline for completing each functionality. The results of the tests will be presented during
progress reviews. By the spring validation experiment, a proof of concept (automated driving
using external perception sensors) of the system shall be shown using a scaled-down model with
1 RC car and 2 infrastructure sensing units placed on linear track layout. A schedule for reaching
the key milestones is included in the document.

2 Logistics

The tests (including the Spring Validation Demonstration), will be conducted in Newell-Simon
Hall B-level. The demonstration will be a live presentation and all team members will be in
attendance. For most of the tests, the following equipment will be required:

• Modular track: Test bed on which the vehicle will be driven. Must be modular to account
for shift in location.

• RC Cars: Scaled down vehicle with ackermann steering system.

• Intel Realsense cameras: To estimate pose and detect deviation in yaw of the RC vehicle
and act as feedback for high level control.

• Infrastructure units: Required to mount perception subsystem at an adjustable height.

• WiFi router: Required to establish a WLAN for communication between infrastructure
units, the RC car, and the central decision making system.

• NVIDIA Jetson: Module required for edge compute on the infrastructure sensing units.

• Monitor: necessary for interfacing with single-board computer(s)
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3 Schedule
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4 Tests

4.1 Test1: Controller exploration and latency budget
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4.2 Test2: Control of RC car using a microcontroller
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4.3 Test3: Object detection and yaw estimation
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4.4 Test4: Camera pose estimation from fiducial markers
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4.5 Test5: Stability test of infrastructure unit
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4.6 Test6: Remote operation of the RC car
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4.7 Test7: On-track pose estimation
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4.8 Test8: Simulation test of controller node
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4.9 Test9: Communication systems test
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4.10 Test10: Subsystem test for RC car
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4.11 Test11: Check handover from one sensor unit to another
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4.12 Test12: Spring Validation Demonstration

14



5 Appendix

5.1 Mandatory Functional and Non-functional requirements
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