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ABSTRACT 

The purpose of this project is to design and develop a motorized pan-and-tilt camera 

head that can be remote controlled using a joystick with the aim to help cameraman 

control the camera from a distance and produce fluid motion. This is done by using 

LabVIEW software and MyRio as microcontroller. The design of the pan-and-tilt 

camera head equipped with two servo motors which are for panning and tilting 

respectively. The servo motors are supported by servo brackets. The choice of servo 

motor used directly affects the stability of the pan-and-tilt movement, therefore an 

analysis of the selection of servo motor was done to determine the suitable servo motor 

based on the camera used. It is observed from the datasheet that MG995 is suitable for 

the prototype of this project. The pan-and-tilt camera head was able to pan-and-tilt from 

0° to 180° respectively. It can be remotely controlled using a joystick which is 

connected wirelessly. The pan-and-tilt was successfully implemented in a smooth 

manner. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Research Background 

The present innovation relates to a pan-tilt unit for basic positioning task or 

aiming a camera. In the film and television industry there are many situations that 

involve hazards, lack of space and conditions that force the camera to be controlled 

remotely, either via a remote control or even applications that eliminates the need for a 

cameraman to be physically holding the camera [1]. In some other instances, the 

cameraman might be unable to control the camera using the existing tripod. 

These instances justify the incorporation of a new mechanism for the panning 

and tilting of the camera instead of the existing regular tripod. In this paper, a new 

mechanism is proposed, in which a servo motor is attached to each pan-and-tilt axis. 

The pan-and-tilt camera head is then controlled via a joystick by a cameraman to point 

at the desired angle [2]. 

There is a limitation for the cameraman to pan-and-tilt camera evenly and 

precisely to pursue on-going action. Motorized pan-and-tilt camera head will provide 

cameraman new experiences by introducing remote camera controls. This camera head 

no longer needs to be controlled directly on the holder of the tripod by hand. In contrast, 

motorized pan-and-tilt camera head can be remotely controlled using automation 

system using remote control or joystick [3]. 

There are bound to be unwanted effects when the tripod is handled manually 

[4]. It often leads to uneven and irregular camera movement. This is due to surrounding 

factors such as fatigue, insufficient space for handling tripods and overheating or cold 

temperatures that interfere with the focus of the cameraman. Besides that, unsuitable 

filming environment also contribute to difficulty in manually operating the panning and 

tilting of the camera. However, it can be argued that automating the pan-and-tilt 

movement may not provide the same visual aesthetics as an experienced cameraman. 

Nevertheless, when the inconvenient environment presents itself, for example when 

space is insufficient or harmful to the cameraman, this system offers a viable solution 

by allowing the cameraman to control the camera remotely [5]. The result from this 
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