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Abstract—This report describes the Vision-Based Landing
project from RAS 546: Robotics Systems II. The project combined
a Parrot Mambo Minidrone with a small line-follower robot that
carried a colored landing platform. The goal was to make the
drone detect the platform with its downward camera, stay aligned
while the robot was moving, and land near the end of the track.
The system used MATLAB/Simulink, color thresholding, centroid
and area measurement, a PI alignment controller, and a simple
state machine for takeoff, tracking, descent, and landing. In
testing, the platform was tracked at speeds up to 0.2 m/s, detection
reliability was above 95%, average tracking error stayed below
8 pixels, and landing accuracy was 80% within 5 cm over 10
trials. This portfolio version uses simple language and includes a
contribution statement, what was learned, and a short reference
list.

I. INTRODUCTION

Drone landing on a moving platform is a useful robotics
problem because it requires perception, control, and timing
at the same time. A real system must see the target, estimate
where it is, stay aligned with it, and begin descent at the right
moment. MATLAB/Simulink and the Parrot Minidrone support
package were a practical starting point for this project because
they provide camera access, deployment tools, and example
models that are well suited for fast prototyping and indoor
flight experiments [1], [2], [5].

This project focused on a small indoor version of that
problem. Instead of landing on a fixed pad, the drone had
to land on a platform carried by a line-follower robot.

The main idea was simple: let the drone see the moving
platform, keep it near the center of the image, and start landing
only when the timing looked safe. Even though the idea sounds
straightforward, it became a strong systems project. The camera
pipeline, the controller, the robot motion, and the landing logic
all had to work together for the landing to succeed.

II. HOW THE SYSTEM WORKS

The setup used three main parts: a Parrot Mambo Minidrone,
a small line-follower robot, and a lightweight landing platform
mounted on the robot. The platform was designed to be easy
to detect from the drone’s downward camera, and the ground
robot was tested first to make sure it could follow its track at
a repeatable speed. Figure 1 shows the main hardware used in
the project.

The software was built in Simulink. This made it possible to
read the camera image, process the platform region, generate

Fig. 1. Main hardware used in the project: the Parrot Mambo Minidrone and
the line-follower robot carrying the landing platform.

control commands, and deploy the logic to the drone in one
environment [1], [5]. To detect the platform, the image from
the downward camera was converted into a form that was
easier to threshold, and a binary mask was created for the
platform color [1], [2]. From that mask, the system extracted
two simple image features: the centroid and the segmented area.
The centroid showed where the platform was in the image, and
the area gave a rough cue about distance and descent readiness.

Once the platform features were available, the controller
used the centroid error to correct lateral motion and yaw. In
simple terms, if the platform moved away from the center of
the image, the controller pushed the drone back toward it. This
follows the main idea of image-based visual servoing, where
image features are used directly to guide motion [4].

Landing required a second layer of logic. The system used a
small state machine with four stages: takeoff, tracking, descent,
and landing. The drone stayed in tracking mode until the
platform was close enough to the center of the image and
large enough in the frame. A lead-distance estimate based on
robot speed and drone descent rate was then used to begin
the landing sequence near the end of the track. Before full
moving-platform trials, stationary landing tests were used to
tune thresholds, reduce false detections, and check that the
descent trigger was not starting too early. The full loop was:
see the platform, measure its image features, keep it centered,
and descend when the timing was right. Figure 2 summarizes
that pipeline.



Fig. 2. System diagram for the landing system. The pipeline moves from the
moving platform and camera input to platform detection, feature extraction,
alignment control, and timed landing.

III. RESULTS

The prototype worked reliably in a controlled indoor setting.
In moving trials, the drone kept the platform near the image
center while the robot moved at speeds up to 0.2 m/s. Across 10
runs, the system achieved more than 95% platform detection
reliability, average tracking error below 8 pixels, and 80%
landing accuracy within 5 cm of the target endpoint.

These results showed that the strongest part of the system
was the vision pipeline. The platform was detected consistently
in most runs, which meant the color-thresholding approach
was good enough for the project conditions. The harder part
was the final landing timing. It was not enough to see the
platform correctly; the drone also had to begin descent at the
right moment while the target was still moving.

The project also showed several practical limits. Lighting
changes could disturb the mask, especially when reflections
appeared on the floor or the platform. Small controller changes
could also affect hover stability and landing accuracy. When the
gains became too aggressive, the drone started to oscillate more
and the final touchdown became less repeatable. Even with
those limits, the project achieved its main goal: it demonstrated
that a small drone could use simple vision and control logic
to land on a moving ground robot.

Another useful result was the testing process itself. The final
landing system did not appear all at once. The project moved
step by step from color detection, to stationary landing, to
moving-platform tracking, and then to full timed landing.

IV. FUTURE IMPROVEMENTS

If the project continues, the first upgrade would be better
sensing and estimation. Adaptive thresholding could make the
color mask more stable under lighting changes, and online

speed estimation could improve the landing trigger when
the robot speed changes during the run. A more predictive
controller could also help reduce delay during tracking.

A second upgrade would be a stronger landing target. This
version mainly used color as the visual cue, which worked well
indoors but can become less reliable when the scene change
Direct communication between the drone and the ground robot
would also improve coordination because the landing decision
would not depend only on what the camera sees.

V. CONTRIBUTION AND WHAT WAS LEARNED

This was a solo project completed by Gourishankar Bansode.
He assembled and tested the line-follower robot, mounted the
landing platform, built the image-processing pipeline, extracted
centroid and area information, tuned the PI controller, created
the landing state machine, deployed the Simulink model,
and ran the experiments. Because the project was completed
individually, the full system from hardware setup to final
evaluation was his responsibility.

One of the most useful parts of this project was systems
integration. It was not enough to make one block work in
isolation. The camera, color detection, controller, state machine,
and robot motion all had to work together in a live loop. That
meant the project required careful testing, gain tuning, and
repeated debugging to find whether a bad landing came from
vision, timing, or control.

This project taught several useful skills. First, it gave
practical experience with vision-based robotics, especially color
segmentation, threshold tuning, and using image features for
control [6].

VI. CONCLUSION

In this project, a Parrot Mambo drone tracked and landed on
a moving platform carried by a line-follower robot. The system
combined color-based detection, centroid tracking, PI control,
and timed descent logic in one working prototype. The final
results were strong enough to show that the idea works, and
the failure cases gave a clear path for future improvement. For
the portfolio, this project shows both technical implementation
and the lessons learned from building a complete vision-based
robotics system.
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