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Introduction 
he development of digital technology, especially the 

technology of computer graphics and imaging, has created a 

new context for the design practice, where the original 

craftsman-like manner of designing has been made relatively 

"obsolete", and the trend of de-materialized and intangible design is 

becoming a reality (Wu & Hao, 2012). The use of computer makes a 

historic step forward in drawing, representation and communication 

due to the fact the computer came along with it the attributes of 

accuracy in the definition of methods and procedures. Worth noting 

also of the emergence of digital technology is in the new product 

development process which has evolved from traditional design 

teams working together in one place to an approach that is more 

global and virtual. It allows teams to go from idea to precise parts 

quickly, and permitting them to continually revise and validate 

throughout the development process (Marion, Fixson & Meyer,2012). 

The widespread adoption of digital design shows that it makes a 

powerful contribution to design effectiveness and efficiency. Design 

tools can be invaluable in visualizing ideas, quickly developing a 

detailed design and conducting fast iterations. On the surface, these 

are all good things, yet studies have suggested that digital design is 

not a panacea. This paper looks at aspects of digital design on the 

basis of using digital technologies as generative tools rather than 

representational and drafting tools     
 

DIGITAL TECHNOLOGIES IN DESIGN 

Digital technologies are used in design as methods by which graphic 

designs are created using computers, tablets, digital drawing tools for  
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print, Web, television, electronic devices, and other media of innumerable nature and varieties. 

Digital designs are created using commercially available application software such as Corel 

Graphic Suite, Adobe Creative Suite, AutoCAD, others similar to these and other special purpose 

design software. The result of the design work is an image which is made up of pixels and are 

electronically generated, stored, transmitted or displayed for further reproduction, viewing or 

processing (Narayanan Krishnaswamy, 2016). 

The areas of application cover a wide and varying range of domains, which include, magazines, 

text books, newspapers, television, web, advertising, marketing and sales displays and 

promotions, aviation, astronomy, remote sensing, architecture, photography, 3D development, 

modelling, anthropology, archaeology, product design, animation, mapping etc. 

The skill set of a digital designer ranges from generating visual ideas, graphic design, 2D and 3D 

animation, web design, video game design, special effects, advertising, computer applications, 

mark-up languages, scripting languages, typography, colour, project management, 

communication and social media. 

Architectural design, practice, fabrication and construction Are increasingly aided by and 

dependent on digital technology. The proliferation of computers and telecomputing in design 

education and practice has resulted in a major paradigm shift and a reorientation in theoretical 

and conceptual assumptions considered to be central to ttraditional design education and 

practice. Information technology has become ever more pervasive in architectural education and 

practice, and has revolutionised the way we design, practice, evaluate, teach and produce 

architecture. The introduction of new computational tools to architectural design pushed the 

limits of conventional design models and methods) Al-Qawasmi, 2007). From inception to 

representation of designs, and from production to life-cycle management of buildings, architects 

had to develop novel approaches. Architectural practice is becoming increasingly digitally driven, 

which is illustrated by the stunning architectural forms. 

As noted by Kolarevic(2003) "The use of digital modelling(3D) and animation (4D) software has 
opened new territories of formal exploration in architecture, in which digitally generated forms 
are not designed in conventional ways”. The digital age has also radically rreconfigured the 
relationship between design and production, creating a direct digital connection between what 
can be imagined and designed and what can be built through "file-to factory" processes of 
computer numerically controlled (CNC)fabrication (Kolarevic2003). 
 

ALGORITHMIC SYSTEMS IN DIGITAL ARCHITECTURE 

According to Kazemi and Borjian (2015), the architects who created the most glorious works, 

often were scholars with great knowledge of mathematics and therefore mathematics has always 

activity and productivity, but it also carries the risk of allowing designers and engineers to rush 

to conclusion prematurely. The study recommends that proper management processes are 

required to guard against the challenges. 
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played a major role in architecture. (Golabchi, 2011), opined that tthroughout the history of 

design, algorithms are widely used in architecture and that was the case even before the concept 

of algorithm got linked with computer, for there have been architectural guidelines and rules that 

are in fact the same algorithm. 

Cormen (2001), explained that algorithmic systems act based on algorithmic rules that an 

algorithm is a finite set of instructions to achieve a specific goal. An algorithm is a value or set of 

values as its input, shows some of the measurable stages that converts or changes the input and 

finally produces one or some values as output. 

The main instructions that perform basic operations in algorithmic system according to Chang, 

2003, are:  

• Sorting (displaying instructions respectively); 

• Choosing (choosing instructions for the user and then displaying explanations); 

• Repetition (repeating instructions in the form of linear or return). 

 

According to Burry (2011) speed, reproducible capability and using controlled design to avoid 

black-box model’s restrictions are the principles affecting design. Algorithms can produce, refine 

and quantitatively assess design elements such as geometry forms, design variables and data 

structures iteratively. Geometry form includes design variables, data structures that are the 

numeric or geometric characteristic, expressions, arithmetic and logical operations that the 

amount of controlling the design in a virtual modeling environment allows the designer to expand 

the function and evaluate various situations. Thus, through an algorithm architectural details can 

efficiently and accurately be determined. Algorithmic design is a subset of algorithmic design and 

is primarily built based on algorithmic structure. 

 

ALGORITHMIC STYLE FUNCTIONS IN ARCHITECTURE 

In the last two decades a variety of digital media have been used and have also entered in the 

field of architecture and has influenced the entire process of design; therefore, architects have 

taken advantage of the potential of a variety of digital technology. The digital media were first 

used as a software platform to display then it was used as a tool in the process of conceptual 

design. The software models have provided new opportunities for architects to produce a series 

of different shapes throughout all stages of the design process and simultaneously have 

produced complex shapes with curved surfaces, non-Euclidean geometry which is clearly obvious 

and designing them through technology and conventional difficult methods (Schumacher, 2010).  

According to Khabazi, 2012, the design of projects using the advanced three-dimensional software 

and creation of animation were used in massive scale so that without this software, the design 

and implementation of projects will be impossible. 

 

DIGITAL ARCHITECTURE 

Kazemi and Borjian (2015) opined that today, using digital space one can well imagine all the 

details of a plan in advance, what was almost impossible in the past. Forms are designed in the 

computer space and creativity is formed. Architecture with digital space projects have influenced 

the designs displaying the digital architectural wonders. Digital design and architecture equal to 
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fearless with courage, innovation with a computer and special architecture software. Smart 

architecture refers to integrated forms able to anticipate and respond to events, whether internal 

or external that will affect the function of the building and its occupants using: 

• Digital design; 

• Using smart and modern technologies; 

• Using smart materials; 

Among the most obvious benefits of a smart building are as follow: 

• Proper and new design; 

• High safety in critical conditions; 

• Convenience derived from the application of automation; 

• Flexibility in implementation and using technology and smart materials; 

• Saving energy consumption.  

 

As stated above, digital architecture to be discussed here refers to architecture design in include 

digital media in used not as a representation tool for visualization but as a generative tool for the 

derivation of form and its derivation (Kolarevic, 2000).  

Digital architecture can be seen as the processes, based on the use of computers and digital 

technology, to originate and transform forms. 

However, digital revolution in architecture has some identifiable ambiguities regarding the 

question of whether digital revolution. Refers only to design made with the assistance of 

computer or be limited to production that put to real use the capacity of the machine to be more 

than a drafting tool. According to Salisu and Mukhtar (2013), both the experimental techniques 

as the applied use of the digital culture can be referred to as digital revolution since the use of 

computer is an experimental perspective cannot be separated from the broader trends at work 

in the contemporary architectural world.  

Viewed as computationally based processes of form origination and transformation (Kolarevic 

2000), digital architecture can be loosely categorized into the following based on the underlying 

computational concepts 

• Topological Space 

• Isomorphic Surfaces 

• Motion Kinetics and Dynamics (Animate Architecture) 

• Keyshape Animation (Metamorphic Architecture) 

• Parametric Design 

• Genetic Algorithm (Evolutionary Architecture) 

Some of these categorizations are looks at more closely below. 

 

Topological Space 

Lynn (1993), came up with alternative to more away from deconstructivism logic of conflicts and 

contradiction towards a more logic fluid of connectivity. This brought about the departure from 

Euclidean geometry of discrete volumes represented in Cartesian space and employs topological 

“rubber-sheet” geometry of continuous cover and surface (kolarevic 2000). 
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Topological architecture in characterized by continuous curvilinear surface and described 

mathematically as Non-uniform rational B-splines (NURBS) and according to piegl and Teller 

(1997), NURBS curves and surfaces are particularly appealing due to fact that it is easy to control 

their shape by manipulating control parts, regards and knot. This makes heterogeneous forms of 

topological space computationally possible. The use of NURBS in a lot of computer modeling 

software made it possible to come up with a variety of forms which hitherto would be impossible 

to come up with (salon and mukhtar, 2013). 

Example include the Frank Gehry’s Guggenheim 

 

Isomorphic Surfaces  

Isomorphic Surfaces also referred to as Blobs (Binary large object(s)) or metaballs are amorphous 

objects of mutually inflecting parametric objects with internal force of mass and attraction 

(Kolarevic 2000). 

In isomorphic surface, objects interact with each other instead of just occupying space and may 

therefore undergo unlimited variation which may result in new possibilities. According to Lynn 

(1999), objects in isomorphic surface operate in a dynamic rather than static geography because 

the surface boundary of the whole shifts or more field of influence vary in their location and 

intensity 

 

Parametric Design 

In parametric design, it is the parameters of a particular design that are declared, not its shape. 
By assigning different values to the parameters, different objects or configurations can be 
created. Equations can be used to describe the relationships between objects, thus defining an 
associative geometry (Burry 1999). That way, interdependencies between objects can be 
established, and objects’ behaviour under transformations defined.  
Salisu and Mukhtar (2013) asserts that by using parametric mathematical equations and path, 
anew architecture devoid of Cartesian principles is achieved, and this is another feature of digital 
revolution in architecture where the structural or material properties are defined mathematically. 
 
FEATURES OF DIGITAL ARCHITECTURE 
Digital technology has affected architecture in several ways. The features of digital technology 
that can be looked at as principles of digital architecture are given by Salisu and Mukhtar (2013) 
as: 

• Experimentation in Form Generation 

• Tectonic Shift to Form Follows Technology (not function) 

• Sustainability and Performance Generative Forms 

• Generation of Close Relationship between Architecture and Construction in Contemporary 
Architecture 

• Ornamentation and Materiality 
 

PROSPECTS OF DIGITAL DESIGNS 

1. Increased Use due to Lower Prices of Digital Technology Tools; Today, capable CAD 

packages can cost as little as a few hundred dollars and can run efficiently on desktop or 

laptop computers costing a fraction of those required just five years ago. 
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2. Availability of several ways to create architecture due to increase in techniques which have 

simplified methodologies and allow easy solutions 

3. Provision of unlimited control of space leading to new shapes which are very rich ijn content 

4. Can be used as a process management tool, such as product life cycle management and 

requirements management, which have proliferated to dimensionalize costs, part reuse and 

customer needs. Moreover, designers can vet concepts with colleagues around the globe 

through virtual collaboration technologies that are now commonplace and, increasingly, 

free. In sum, today’s product development is nearly all digital — allowing teams to go from 

idea to precise parts quickly and permitting them to continually revise and validate 

throughout the development process (Chryssolouris, Mavrikios, Papakostas, Mourtzis,  

Michalos and Georgoulias, 2009) 

5. The scope of architecture is now wider to the possibility of merging with neuroscience, 

nanotechnology, technology, manufacturing and business 

6. The advantage to design, model and test virtually a product design development. This will 

include aspects of Building Monitoring Systems where different pieces of equipment will 

work together to find the most efficient way to perform their tasks without human 

intervention 

 

PROBLEMS OF DIGITAL DESIGNS 

1. Digital design tools can make the work appear complete before it actually is, creating 

problems down the line  

2. Because the technology makes the work look complete at every step in the process, it can 

create a false sense of security. There can be a tendency to move on to the next stage in 

the process before teams have taken the time to deeply learn user needs, construct 

alternative solutions and vet both of these. In other words, the “fuzzy front end” of the 

design process may be cut short — to the company’s long-term disadvantage. This is, we 

believe, one of the major reasons product failure and success rates have changed little 

over the past several decades.  

3. Because the tools are simple to use, they can promote endless tinkering, delaying 

production. 

4. The ease with which designs can be digitally drafted and prototyped might afford 

designers the opportunity to “try it again and then, again and again.” In other words, the 

final design process can remain fluid longer than is useful. The ability to quickly iterate 

designs can lead to a spiralling effect, chewing up time and labour expense and effectively 

mitigating the benefits of digital design itself. According to Marion and Simpson (20090, 

research has shown that these “virtual design rounds” can account for 75% of total project 

development costs, and they can delay project completion. For example, Airbus suffered 

severe delays in the development of its new A380 due to issues with CAD revisions (Wong, 

2006) 

5. Most aspects of digital architecture seem only to be directed towards aesthetics and 

therefore the need to look at other areas need also to be given priority 
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6. Infringements on issues of privacy as most of the aspects of the use of digital technology 

linked with the internet and even if security and privacy are guaranteed, they come with a 

higher cost implication 

7. Professional competence may be at risk as creativity and other architectural principles 

may be compromised 

 

CONCLUSION AND RECOMMENDATION 

From the study, it shows there is a need to use caution in wholesale adoption of digital design 

technology. There is no doubt that having a computerized drafting board, backed by access to 

libraries of prior design widgets, product components and manufacturing costs, can save design 

teams time and expense. Besides, new recruits (younger ones) live and breathe digital technology 

as students, and there is no way that one can prevent their use of computers in the early design 

process.  

That said, while digital design certainly helps enhance design productivity, it also carries the risk 

of allowing designers and engineers to rush to conclusion prematurely, bypassing critical upfront 

steps that are so valuable to the project. The result is often a need to rework designs later in the 

process, reducing efficiency while increasing the risk of implementing “tweaks” that were not 

intended by upstream developers. In tune with this, it is recommended that well-defined 

management processes — are needed to guard against both potential problems. 
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