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ABSTRACT 

 
Most engineered products/processes/systems have continually evolved to enhance their performance. However, they 
still need to further evolve towards having such characteristics as high precision, intelligence and autonomy. In this 
paper, an opto-mechatronic systems technology is introduced as one of the enabling techniques, for such evolution. It is 
an integrated multidisciplinary technology combining optical, electrical, mechanical and computer engineering fields, 
thus creating new value and functions as a result of integration. Such integrated technology is shown to be derivable 
from the key technologies of the optical and mechatronic engineering fields and to generate a variety of fundamental 
functionalities required to produce the systems. The obtainable synergy and the future perspectives of the technology 
are discussed in detail. 

Keywords: Optical elements, Mechatronics, Opto-mechatronic systems, Smart products, Artificial intelligence,  
Optomechatronic functionalities.  

 
 

1. INTRODUCTION 
 
Since the advent of microprocessor, most engineered devices, products, machines, processes and systems have been 
continually evolved from performing rather primitive simple task to executing sophisticated ones. The background of 
this evolution is the integral use of microprocessor along with sensors, controllers, software embedded computer and 
system hardware. This trend has opened up the era of “mechatronics”. In the past decades, tremendous efforts have 
been made to implement artificial intelligence technology in mechatronic systems and, as a result, have continually 
raised the autonomy level of machines, at the same time increasing versatility and flexibility. One such illustrative area 
having undergone this type of a new trend in the past decade can be found in household appliances and consumers 
electronics [1-2]. 

In recent years, optical technology has been increasingly incorporated at an accelerated rate into mechatronic systems, 
and, as a result, a great number of mechatronic products, machines/systems with smart optical components have been 
introduced into markets. The contribution of the optical technology is getting even greater these days and enhances the 
system value and performance, since optical elements incorporating mechatronic elements embedded in the system 
provide some solutions to the difficult-to-solve technical problems [1]. 

As discussed at the Forum of Opto-Mechatronic Systems Conference, SPIE, ISAM (2000, 2001) this emerging trend 
manifests that the optically integrated technology provides the enhanced characteristics in such a way that it creates new 
functionalities that are not achievable with conventional technology alone. In fact, it exhibits higher functionalities since 
it makes products/systems function in a more efficient, intelligent manner, thus making them perceive, reason and 
decision-make to achieve autonomy to a higher level. 
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In this paper, state of the arts on optomachatronic systems is overviewed and their characteristics are analyzed from the 
point of view on how the optical and mechatronic elements are integrated together to produce a desired performance. 
Based on these analyses the core technologies that enables to form an optomechatronic system technology are 
described. From this formulation, the fundamental functionalities that can be generated by such technology are derived 
in some detail. Finally, types of optomechatronic systems integrated through design process are classified and their 
future perspectives are illuminated in detail. 

 

2. OPTO-MECHATRONIC SYSTEMS: STATE OF THE ARTS 
 
Many of today’s products, processes, machines and systems are of electro-mechanical nature. This trend is a resultant of 
the extensive use of microelectronics, microprocessors and softwares in engineering products and systems, and 
developed a new conceptual approach to the design of many engineering systems, called “mechatronics”. The 
mechatronics has been defined in several ways. A commonly adopted definition would be an integrative discipline 
utilizing the technologies of mechanics, electronics and information technology to provide enhanced processes, 
products and systems. Mechatronic technology, therefore, integrates such fields as mechanical engineering, electronic 
engineering computer and information engineering at the design phase of systems or products. In the last two decades, 
mechatronic technology has led the evolutionary trend for various systems[2]. To make them further evolve towards the 
systems of precision, intelligence and autonomy, however, optics and optical engineering technology needed to be 
embedded into mechatronic systems, enhancing the existing functionalities and creating new ones. This is termed as 
“opto-mechatronic technology” that would be described as the multi disciplinary technology which integrates or fuses 
the optical elements, mechanical elements, electrical / electronic elements and computer system in order to get 
synergistic effects out of such integration. In the sequel, we will review the states of the arts involved with opto-
mechatronic systems to provide better understanding of and insight into the technology. 

Examples of opto-machatronic systems are found in many control and instrumentation, inspection and test, optical, 
manufacturing, consumer and industrial electronics, MEMs, automotive, bio applications and in many other fields of 
engineering. Here, we will take some examples of such application fields. 
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Fig. 1 : Automatic camera     Fig. 2 : Atomic force microscope  

 

Camera and motor are typical opto-mechatronic products which are operated by opto-mechatronic components. For 
example, today’s cameras, whether it is a film camera or a digital camera, are equipped with several opto-electric and 
mechatronic elements to help the users to get images more clearly and conveniently. Basically, as shown in Fig. 1, the 
mechanical motions of a zoom, a focusing lens, an aperture, and a shutter are motorized and thus can be controlled 
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through the electric buttons. Also, several sensors are imbedded in cameras and make them possible to find the distance 
from an object and focus it automatically with an optimum exposure. The overall procedure of acquiring a shot of 
image is carried out in the following manner: When we compose an image through a viewfinder, the autofocusing 
sensors determine the distance from the target object, where ultrasonic or infrared sensors are used for distance measure 
or a CMOS array sensor is employed for detecting focus based on contrast recognition. Then, a series of lenses move 
along the optical axis and adjust focus on the target object based on the focusing sensor output. Once the image is 
focused, the amount of the light entered through the lenses is detected by a photo sensor and adequately controlled by 
changing either the aperture diameter or the shutter speed[3]. 

Atomic force microscope (AFM) shown in Fig. 2 is one of the most precise sensing devices for measuring surface 
profile of an object in sub-nano scales with a scanning micro probe. The principle of AFM uses intermolecular forces, 
which are nano-Newton scales, between a micro-tip and the object surface. That is to say, the surface topography is 
measured by detecting and maintaining the atomic forces with a scanning probe. To realize this, it is composed of 
several optomechatronic components; a cantilever probe, a laser source, a position sensitive detector (PSD) a piezo-
electric actuator and a servo controller, and an x-y servoing. The deflection of the cantilever, which is detected by laser 
and PSD sensor is controlled to be constant by moving piezo actuator so that the distance between the tip and the object 
surface remains constant. In this case, the vertical movement of the tip represents the height of the object. In this 
manner, the surface topography which indicates surface profile of the object is achieved as the object is scanned in x-y 
plane. Depending upon the contact state of the cantilever, the microscope is classified into contact AFM, intermittent 
AFM and non-contact AFM [4]. 

Optical disk drive (ODD) is an optomechatronic system as shown in Fig. 3 The ODD is composed of an optical head 
that carries a laser diode, a beam focus servo that dynamically maintains the laser beam in focus and a fine track VCM 
servo that accurately positions the head at a desired track. The disk substrate has an optically-sensitive medium 
protected by a dielectric overcoat and rotates under a modulated laser beam focused through the substrate to a 
diffraction-limited spot on the medium[5,6]. 
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Fig. 3 : Optical disk drive 
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Fig. 4 : Laser printer 
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Fig. 5 : Digital light processing(DLP) projector 

 

Due to the technological advances in optical, mechanical and electronic devices, laser printer became the most popular 
print system in these days. Compared to the previous printing systems such as dot-printer or ink-jet printer, it produces 
high quality prints with high speed and low noise. The key technology of laser printer lies in controlling the status of 
charge, which becomes images or texts to be printed on the photoconductor drum by laser irradiation. The main 
procedures of acquiring print out within the laser printer is illustrated in Fig. 4. The page to be printed, which is 
prepared in computer memory, is imaged on the drum a the laser scanning mechanism, where the drum becomes 
positively charged as the laser beam is irradiated. Negatively charged toner particles are fed and adsorbed on the 
charged drum surface through a carrier, a rotating developer drum. As the paper is transported and contacts with the 
photoconductor drum, toner image is transferred to the paper. The paper is transported between pressure rollers and 
heated, thus the toner is pressed into the paper[7].  

Projector is a display system which makes large projection images or movies of PC or video system on a screen. There 
are three different types used in these days, a cathode ray tube(CRT), liquid crystal display(LCD) and a digital light 
processing(DLP). DLP is the most advanced technique employing MEMS optical devices, which produces brighter 
projection images with smaller size than those of the previous ones. The key technology of DLP lies in digital micro 
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mirror-device(DMD) which makes projection displays by converting white-light illumination into full-color images via 
spatial light modulators with independently addressable mirrors. As schematically illustrated in Fig. 5, the DMD 
developed by Texas Instruments is a lithographically fabricated MEMS system composed of thousands of titling 
aluminum-alloy mirrors (16 16m mµ µ× ) which functions as a pixel in the display. Each mirror is attached to an 

underlying sub pixel called the yoke, which, in turn, is attached to a hinge support post by way of an aluminum torsion 
hinge. This allows the mirror to rotate about the hinge axis until the landing tips touch the landing electrical. This 
switching action occurs from +10° to −10° and takes place in several micro-seconds [8]. 

As we can realize, the technologies in the above are shifting from mechanical through mechatronic to optomechatronic 
trend. A number of technology or products appear to follow the same trend, although they have not been presented here 
due to space limitation. Table 1 depicts such changes in the trend for some technologies or products.  

 

Table 1. Changes in various technologies or products 

 

Technology/product Technological trend 

data recording mechanical recording � magnetic recording � optical recording 

printer dot printer � thermal printer / Ink jet printer � laser printer 

projector CRT projector � LCD projector � DLP projector 

IC chip mounter 
partially manual automated assembly � mechanically automated 
assembly � assembly with visual chip recognition 

PCB inspection naked eye inspection � optical /visual inspection 

Camera 
manual film camera � motorized zoom, auto exposure, auto focusing � 
digital camera (CMOS, CCD device) 

Coordinate measuring machine(CMM) Touch probe � optical probe � touch probe + visual/optical sensing 

 

 

3. OPTO-MECHATRONIC SYSTEMS TECHNOLOGY 
 
Having illustrated various types of opto-mechatronic systems, we now need to get into some of the details of enabling 
technologies that make it possible to form such systems. 
 
3.1 Core elements of the system technology  
From the discussions made in the previous sections, we now elaborate on what type of fundamental functions the opto 
mechatronic systems can produce. There are a number of distinct functions originated from the basic roles of optical 
elements and mechatronic elements. When these are combined together, the combined results generate the fundamental 
functions of the opto-mechatronic system [1]. 

Fig. 6 illustrates the component technologies needed to produce opto-mechatronic systems. In the center of the figure, 
those related to optical elements are shown, while mechatronic elements and artificial intelligence are listed in its 
periphery. These enabling technologies are integrated together to form five engines that drive the system technology; 
These include; (1) sensor module (2) actuator module (3) control module (4) signal/information processing module (5) 
decision making module. It is noted that the integration of these gives a specified functionality with certain 
characteristics. A typical example is sensing of object surface with an atomic force microscope (AFM). The AFM 
requires a complicated interaction between sensing element (laser sensor), actuator (piezo element), controller, and 
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other relevant softwares. This kind of interaction between modules is very much common in opto-mechatronic systems, 
and produces the characteristic property of the systems. 

 

Fig. 6 : Enabling technologies for optomechatronic systems 

 
3.2 Fundamental functions generated via optomechatronic system technology  

A number of fundamental functions can be generated by the system technology which fuses optical elements with those 
of mechatronics. These include (1) illumination control (2) sensing (3) actuating (4) optical scanning (5) motion control 
(6) visual/optical information feedback control (7) data storage (8) data transmission/switching (9) data display (10) 
inspection (11) monitoring/control/diagnosis (12) 3D shape reconstruction (13) optical property variation (14) sensory 
feedback based optical system control (15) optical pattern recognition (16) remote monitoring/control (17) material 
processing. 

Illumination control 

Illumination needs to be adjusted depending on optical surface characteristics and surface geometry of objects in order 
to obtain good quality image. The parameters to be adjusted include incident angle, and distribution and intensity of 
light sources. 

Sensing 

A number of sensors built in a principle of opto-mechatronic technology are used to make measurement of various type 
of physical quantities such as displacement, geometry, force, pressure, target motion, 3D object shape etc. The 
commonly adopted feature is that most of them are composed of optical, mechanically moving, servoing, electronic, 
elements, microprocess, and embedded software. Recently, due to this integration the sensor fusion is accelerated in 
which other types of sensors are fused together to obtain necessary information. 

Actuating 

Two types of optomechatronic actuating principles can be illustrated. One typical type includes servomotors 
(electrical/hydraulic/pneumatic) in which optical sensors are embedded to measure their movement. The other type is 
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the actuators moving in purely optical principle which adopts photo astrictive phenomenon, and utilizing optical energy 
as a heat generator. 

Optical scanning 

Optical scanning generates a sequential motion of optical elements such as optical-based sensors and light source. The 
scanning action is provided by polygon mirror, galvanometer, active optical fiber scanners, and pen-tilt devices with a 
servoing mechanism embedded with optical sensors such as CCD camera, fiber displacement sensors, etc. 

Motion control 

A variety of mechatronic systems need motion control. To have this function the systems need to be equipped with 
sensors, actuators and controllers. In many practical uses, optical/visual sensors are utilized for acquiring the 
information needed for motion control and the information obtained by these are feedback to a servo controller in order 
to achieve required motion. 

Visual/optical information feedback control 

Visual/optical information is very useful in the control of machines, processes, and systems. The distinction from the 
fundamental function “motion control” is that the information obtained by optical sensors is utilized for changing other 
variables operating the systems than rather motion. A number of mechatronic systems require this type of information 
feedback control[9]. 

Data storage 

Data storage retrieval is performed by a spinning optical disk and controlled optical units whose main functions are 
beam focusing and track following. Conventionally, the recording density is limited by the spot size and wave length of 
laser source. Recently, new approaches to increase the recording density are researched such as near field optical 
memory and holographic three dimensional storing method. 

Data transmission / switching 

Optical data switching is achieved by “all optical network” to eliminate the multiple optical-to-electrical-to-optical (O-
E-O) conversions in conventional optical networks. In this all optical MEMs configuration, the system consists of a 
mirror, an actuator, a collimating lens and input/output fibers through which light comes in from a fiber and is 
collimated. Then, by switching action, light is directed or switched from one fiber to another[10]. 

Data display 

Digital micro mirror-devices (DMD) make projection displays by converting white-light illumination into full-color 
images via spatial light modulators with independently addressable pixels. 

Inspection 

Inspection is an integrated action which is composed of measurement, motion control and synthesis of the measured 
data. In general, the task objectives are given prior to beginning of the inspection. 

Monitoring / control / diagnosis 

Monitoring requires real-time identification or estimation of the characteristic change of devices, machines, process or 
systems based on the evaluation of their signature without interrupting normal operations. In doing so, a series of tasks, 
such as sensing, signal processing, feature extraction and selection, pattern classification and pattern recognition need to 
be performed. A number of opto-mechatronic systems perform monitoring of in-process condition in the situations 
when conventional sensors cannot be used or available due to some reasons[11]. 

 

Proc. of SPIE Vol. 4789     91



3D shape reconstruction 

Reconstruction of geometric shape and dimension of 3D objects and its surrounding environments is an integrated task 
combined with scanned measurement over the region of interest and display of the measured data in 3D space. 
Achieving this can be made in various ways by using opto-mechatronic technology. 

Sensory feedback-based optical system control 

In many cases, optical or visual systems are operated, based on the information which is provided by external sensory 
feedback Typical cases of this category is the visual/optical systems that react to sensory information such as tactile, 
force, displacement, velocity acoustic sound and etc[12]. 

Optical pattern recognition 

To recognize targets, pattern recognition is needed which usually employs optical correlation processing technique. In 
case when a robots try to find targets in unknown environments, or machines try to locate targets in carrying out tasks, 
recognizing and locating them are required in real time manner. 

Remote operation via optical data transmission 

Optical data transmission is widely used when data/signals obtained from sensors are subject to external electrical noise 
or when amount of data need to be sent are vast, or when operation is being done at remote site. Operation of systems at 
remote site can be seen ubiquitous nowadays. In particular, Internet based monitoring, inspection, and control are 
becoming pervasive in many practical systems. Visual servoing of a robot operated in a remote site is a typical example 
of such system[13]. 

 
4. OPTO-MECHATRONIC SYSTEMS DESIGN CONSIDERATION 

 
The fundamental functionalities presented in the above may be integrated to form a functional architecture of 
optomechatronic systems. Fig. 7 depicts the hierarchical structure of integrating various functionalities to design a 
desired optomechatronic system. The whole architecture is composed of four major levels; 1) conceptual system design 
level 2) function coordination level 3) organization level 4) system integration and performance validation level. 
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Fig. 7 : A hierarchical structure of designing optomechatronic systems 
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Once a system functional concept is determined at design level, the next step is to coordinate the functionalities needed 
to achieve the desired functional requirements at the function coordination level. With the coordinated functionalities, 
appropriate structures of hardwares(H/W) and softwares(H/W) are organized and combined at the structural 
organization level to form the core components of the system. Finally, at the performance validation level, the 
performance of the designed system is evaluated to check its validity. The systems thus designed can be categorized 
into three classes, depending on how optical elements and mechatronic components are integrated together. The classes 
may be divided distinctively into the followings : 

(1) Opto-mechatronically fused system 

In this system, optical and mechatronic elements are not separable in the sense that if optical or mechatronic elements 
are removed from the system that they constitute, the system cannot function properly. This implies that those two 
separate elements are functionally and structurally fused together to achieve a desired system performance. The systems 
that belong to this class are auto camera, AFM, adaptive mirror, tunable laser, CD-pickup, optical pressure sensor and 
so on. 

(2) Optically embedded mechatronic system 

This system is basically a mechatronic system that produces the performance not related to optical properties. It is 
mainly composed of optical, mechanical and electrical/electronic elements. In this system, optical element is embedded 
onto mechatronic system. The optical element is separable from the system and yet the system can function with a 
decreased level of performance. Majority of engineered opto-mechatronic systems belong to this category, washer, 
vacuum cleaner, monitoring and control systems for machines/manufacturing processes, robots, cars, servo-moters and 
so on. 

(3) Mechatronically embedded optical system 

This system is basically an optical system that carries out the optically related performance. Its construction is 
integrated with mechanical optical and electronic components. Many optical systems require positioning or servoing 
optical elements/devices to manipulate and align beam and to control polarization of beam. Typical systems that belong 
to “positioning or servoing include camera, optical projector, galvanometer, series parallel scanner, line scan polygon, 
optical switch, fiber squeezer polarization controller and so on. In some other systems, acoustic wave generator driven 
by piezo element is used to create frequency shift of beam. Several applications include fiber optic communication and 
sensors. Another typical system is the passive (off-line) alignment of optical fiber-fiber or fiber-wave guide attachment. 
In this system, any misalignment is either passively or actively corrected by using micro positioning device to maximize 
their coupling between fiber or between fiber-wave-guide[13]. 

It is noted here that in the discussion the word “system” includes element/device/machine/process/actual 
system/products. Each of these systems may possess only one distinct “system” type but in some other cases a 
combination of the three types. 

 

5. FUTURE PERSPECTIVES 
 
Each fundamental function or its combination that optomechatronic technology generates can be effectively utilized to 
bring about synergistic effects for optomechatronic systems. The effects may include the following important aspects: 

(1) Increasing the level of autonomy 

If the level of autonomy is measured by such factors as flexibility, adaptability, intelligence and agility, 
optomechatronic technology certainly enhances its level by providing such functionalities as described previously. The 
functionalities in effect create the capability for systems to perceive, reason, decision-make, and act, in response to 
uncertain or changing environments. 

Proc. of SPIE Vol. 4789     93



The assembly system shown in Fig. 8 consists of two machines (robots) assembling parts, a sensory system such as 
visual / optical sensors, force / torque sensors and other sensors, a software system including a part recognition 
software, assembly planning, a path planner and control and an assembly table. The drastic difference in its system 
configuration from that of the current automatic assembly system simply employing robots with auxiliary automated 
equipments is: This system configuration is completely unstructured, not incorporating conveyors, feeders and 
magazines and thus dose not require an orderly arrangement of assembly equipments. The core technology involved 
with this system is the visual recognition and servo control that enable to identify part, move it while avoiding collision 
and mate it into an already aggregated subassembly according to the assembly sequence [14,15]. 

Figure 39. View planning robot
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cameras
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Fig. 8 : Intelligent flexible assembly station 

 

(2) Creating new functionalities 

System performance is often influenced by how many functionalities a system can posses to execute a variety of given 
tasks. For example, there are a number of practical systems that need to monitor and feedback control in order to have 
better performance. In many cases, the systems require opto-mechatronic devices to carry out these functions, since 
mechatronic devices alone cannot provide them due to inherent characteristics of the systems. Mobile robots navigating 
in an environment need to be equipped with various units of optical/visual perception and recognition, when they 
require environment information on navigation. 

As shown in Fig. 9, a mobile robot can autonomously perceive, model and map the environment through which it 
navigates to carry out certain tasks. This autonomous task execution is performed by an optical/visual sensor, an optical 
scanning system, a robot controller and a multifunctional software system. In addition, object recognition is certainly an 
indispensable function that has to be executed by robots. If robots possess an optical pattern recognition device, then 
they can easily recognize the objects needed to be found within the environment. 

 

94     Proc. of SPIE Vol. 4789



3D visual Sensor 
using laser stripe

Mobile Robot

xR

yR

zR

Robot coord.

x
y

z

World coord.

3D Unstructured 
Environment

lens array

Laser
light

mirror

Weight mask Fourier transform lens

Output image

detector

Input
image

Polarized beam 
splitter

Spatial light 
modulator

3D visual Sensor 
using laser stripe

Mobile Robot

xR

yR

zR

Robot coord.

x
y

z

World coord.

3D Unstructured 
Environment

lens array

Laser
light

mirror

Weight mask Fourier transform lens

Output image

detector

Input
image

Polarized beam 
splitter

Spatial light 
modulator

 

Fig. 9 : An autonomous mobile robot navigating in cluttered environments 

 

(3) Achieving high functionality 

The system performance is dependent upon how high functionalities can be generated within the system. When a 
system possesses high functionality, the system is regarded as having high performance. Measurement or detection is 
one important functionality for visual feedback control. In some cases, measurement by conventional sensors often 
yield inaccurate, not reliable information which retards processing or causes failure of the system operation to be 
perfumed. 
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Fig. 10 : Omni-directional vision for assembly 
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In an assembly operation or target tracking, the visual information is vital to accurately find the position of parts to be 
mated, although some other means of measurement such as force, and non-contact displacement sensing are sometimes 
being used. Fig. 10 indicates an omi-directional visual sensing unit embedded in a robot end-effecter, which sends the 
measured visual information to the robot. The powerfulness of this sensor is that it has no occlusion area or unseen 
area[16]. 

Based on the discussions made with respect to the characteristics of optomechatronic technology, the following 
perspectives of developments for the optomechatronic systems the future. 

Miniaturization 

Opto-mechatronic components or devices being currently used in products or systems are still bulky and massive to 
some extend, which has delayed extensive use in practical applications. Due to the advance of technologies such as 
MEMs and other light-driven microfabrication processes, micro optics, micro sensors and actuators, the system size will 
be drastically reduced, which in the future will bring about extensive use of optomechatronic components in the 
systems. 

Integrated/Embedded Structure 

One of salient characteristics of optomechatronic system is of integrated/embedded configuration in their structure. This 
will become more apparent with aid of down-sizing, functional aggregation in small unit and embedded sensors 
actuators, control function and microprocessors. 

Multi-functions 

Nowdays, optical elements or devices produce a variety of functions recording, printing, computing, displaying, 
material property variation, and actuation, in addition to sensing capability. When these functions are integrated with 
those of mechatronic elements and they are embedded together, the resulting hardware or system will have such 
fundamental functionalities as perception, information processing, information recording, retrieval and display, motion 
generation and control, and pattern learning and recognition. 

Distributed Characteristics  

Most machines/systems have a lumped characteristics in that they possess sensors actuators and controllers at discrete 
locations. The desirable one is to have their distributed characteristics so that they can obtain the necessary information 
distributed spatially and generate necessary action according to this distributed configuration. Embedding sensors 
actuators and controllers into some delicate parts or structures of machine/system is one method to enable monitoring 
and control of its dynamic state. 
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Fig. 11 : Smart skin or structure 

96     Proc. of SPIE Vol. 4789



In Fig. 11, a smart structure or skin is shown, which can be easily embedded into systems. Here, the optical sensor 
layers provide some information needed to generate action by actuators which are also embedded into the structure with 
sensors, controllers and electronic components. Optical tactile sensors embedded in the fingers of a robot and so called 
“smart structures” such as aircraft and concrete infrastructure are such typical examples, as indicated in the figure [17]. 

 

6. CONCLUSIONS 
 
Products or systems currently being utilized need to be advanced to a great extent from the view points of accuracy and 
reliability. In addition, they are required to continually evolve toward intelligence so as to become smart and 
autonomous. In this paper, the role of optical technology has been emphasized in accomplishing this objective. In 
particular, integration or fusion of the optical elements with those of mechatronics called “optomechatronic system 
technology” has been introduced.  

By illustrating various practical opto-mechatronic systems, their characteristics and basic configuration are analyzed. 
Based on this analysis, the optomechatronic systems technology was derived from the core elements technologies which 
are based on multidisciplinary nature. It has been shown that the derived systems technology generates a variety of 
functionalities needed to make the products/systems perform in desired manner. The functionalities have been shown to 
be effectively combined at the system design stage to meet the systems performance requirements. The products or 
systems designed based upon this technology have been found to produce several important synergistic effects, and 
favorable characteristics as well. As mentioned previously, optomechatronic technology requires an integrated view on 
products and systems to be developed. Therefore, there is a need for engineers with a more in-depth knowledge of 
optical, mechanical and electronic systems, since they should be able to integrate the multi disciplines so as to 
efficiently deal with the design and analysis of opto-mechatronic systems. 
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