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Abstract: The paper describes about the Techniques that can be used to control the motion Blur. The paper also describes that 

the Shutter Speed matters a lot in the concept of the motion Blur whereas ISO Setting’s and the aperture makes the Motion Blur 

to take place.   
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I. INTRODUCTION 

Motion blur is the apparent streaking of rapidly moving objects in a still image or a sequence of images such as a movie or 

animation and it is essential used for producing high-quality animations. In computer animation (2D or 3D) it is computer 

simulation in time and/or on each frame that the 3D rendering/animation is being made with real video camera during its fast 

motion or fast motion of "cinematized" objects or to make it look more natural or smoother. The frame rate of most films and 

videos is either 24 or 30 Hz, whereas human vision is reported to be sensitive up to 60 Hz. Due to the lower frame rate of film 

and video, when each frame is drawn as a simple instantaneous sampling of the dynamic phenomena, artifacts such as Temporal 

Strobing can occur. The graphics community has been aware of this Strobing and several motion blur techniques have been 

proposed to solve this problem. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our Major Problem:  

 Fluids are very important 

components of the cinematized as 

well as of dynamic scenes and to 

produce a scene without a flaw. A 

person tries to render the fluids by 

applying the modern Motion Blur 

techniques which are in great number 

and unfortunately, as we see in the 

image (above) these all techniques 

doesn’t produce satisfactory results 

because there are two methods of 

Figure1: Temporal Strobing 

Figure2: Picture after motion blur keeping Radius 50◦ and Distance of 7 Pixels Kept 

the difference is slight as we use same Shutter Speed, different Aperture and ISO 

Settings.  
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handling motion Blur. One is Lagrangian motion Blur used mostly for Solids and other is Eulerian Motion Blur used Mostly for 

Liquids. This paper describes the existing motion Blur Techniques uses the main concept of Shutter Speed. 

Motion blur techniques developed so far are intended for rendering simulation that are performed in the Lagrangian framework.
 

We will call this type of motion blur techniques Lagrangian motion blur (LMB). The majority of objects encountered in 3D 

graphics scenes (including rigid bodies, articulated figures, deformable solids, and clothes) mostly the Solid part of the scene are 

simulated in the Lagrangian framework, thus their motion blur can be readily rendered with LMB. Liquids Motion Blur is 

carried out by Eulerian Motion Blur which is more Complex and complicated Technique than LMB.  

 

II. BACKGROUND OF RELATED WORK 

Motion blur was first introduces to the computer graphics filed by Kerian and Badler [7], and Potmesil and Chakravarty [14], 

Korein and Badler proposed a method that works on an analytically parameterized motion and creates a continuous motion blur. 

Potmesil and Chakravarty proposed another method that creates continuous motion blur by taking the image-space convolution 

of the object with the moving path. We will classify the above sort of motion blur techniques as Analytic methods 

Analytical Methods of a Blur:- 

In Analytical Methodology Image Blurring by an optical System, sampling with finite area aperture or imaging through 

atmosphere Turbulence, may be written in the superposition Integral Eq:-   ( , ) ( , ) ( , ; , )G x y P J x y d d     

   

Where P(Tilde)(x,y) and G(x,y) denote input & Output Fields of the Linear System Respectively and Kernel J(x,y; α,β) 

represents the impulse response of linear System model.(Tilde) over the Variable indicates that the spatial indices over the 

variable are bipolar in nature. They range from +ve to –ve. 

Blurring can occur if there exist a Blur Matrix and the formation of the Blur Matrix. 

G=Bf 

Where as blur Matrix =M
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Whereas G & f can be formed by column Scanning Matrices & in Formation of f 

We do:-  
1

N

n
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Where F represents the Stacking operation and Vn extracts the nth column from F and Matrix Nn places this column into the nth 

Segment of the Vector f. Therefore, f contains column scanned element of F.   

The above given Analytical image of the Blurring doesn’t solve the problem of the Liquids Blurring.  

Kerein and Badler [7] proposed another method that renders and accumulated whole (not partial) image of the object at several 

super-sampled instants, resulting in a superimposed look of the object. The distributed ray tracing work of Cool et al. [3] 

brought improved motion blur results. Their methods successfully increased the continuity of the motion blur by retrieving pixel 

values from randomly sampled instants in time. Recently, Cammarano and Jensen [2] extended this temporal super-sampling 

method to simulate motion–blurred global illumination and caustics using ray tracing and photon mapping and these methods 

are commonly used in the photo Editing Software like Adobe Photoshop 7 uses this technique for the Blurring of the Images .  
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  The third class of motion blur is known as image-based methods. Max and Lerner [12] proposed an algorithm 

to achieve motion blur effect by considering the motion on the image plane. Brostow and Essa [1] also proposed an entirely 

image-based method which can create motion blur from stop motion or raw video sequences. These methods are suited to cases 

where the 3D motion is not available or the motion is already rendered. A more complete survey of motion blur techniques can 

be found in Sung et al. [16]  

  We assume in this work that the 3D data of the fluid at every frame are available, but the data are not given in 

parameterized forms. Therefore the temporal super-sampling method seems to fit to the situation. In this paper, we develop a 

motion blur techniques on the temporal super-sampling method. 

  Realistic rendering of fluids has been studies as well as the fluid simulation itself in the graphic community. 

Fedkiw et al. [5] visualized smoke simulation using a Monte Carlo ray-tracing algorithm with photo mapping, and Nguyen 

et al. [13] presented a technique based on Monte Carlo ray tracing for rendering free simulations. Techniques for rendering 

liquids were also develop by Enright et al. [4]. However motion blur was not considered in those studies.  

  Muller et al [11] used blobby style rendering for visualizing water represented with particles, and their method 

was subsequently improved by Zhu and Bridson [21] to have smoother surfaces.  

  Motion blur of Eulerian simulation has rarely mentioned/practiced before; To our knowledge, there have been 

only two reports on motion blur of Eulerian simulations in computer graphics thus far. In rendering water simulation, Enright et 

al. [4] mentioned that a simple interpolation between two signed distance volumes can be applied in order to find ray and water 

surface intersection. A few years later, Zhu and Bridsion [21] mentioned that the method will de-story surface features that 

move further than their width in one frame.  

III. COMPUTING MOTION BLUR 

The basic principle of motion blur is to add up the radiance contribution over time, which can be expressed as  

Lp = ∫ts  ∫A L (x′ , w , t) s (x′,w, t) g(x′) dA (x′) dt,     (1) 

Where g () is the filter function, s () represents the shutter exposure, and L () is the radiance contribution from the ray [2]. The 

above principle applies to both Lagrangian and Eulerian motion blurs. As s () refers to the shutter Exposure 

Where as s () =ISO Setting’s + Shutter Speed + Aperture.  

ISO SETTING’S: 

1. In traditional (film) photography ISO (or ASA) was the indication of how sensitive a film was to light. It was 

measured in numbers (you’ve probably seen them on films – 100, 200, 400, 800 etc). The lower the number the lower 

the sensitivity of the film and the finer the grain in the shots you’re taking. 

2. In Digital Photography ISO measures the sensitivity of the image sensor. The same principles apply as in film 

photography – the lower the number the less sensitive your camera is to light and the finer the grain. 

SHUTTER SPEED: 

In photography, shutter speed or exposure time is the effective length of time a camera's shutter is open.[22] The total exposure 

is proportional to this exposure time, or duration of light reaching the film or image sensor. Shutter speed can have a dramatic 

impact on the appearance of moving objects. Changes in background blurring are apparent from the need to adjust the aperture 

size to achieve proper exposure. Shutter speed along with the aperture of the lens (also called f-number) determines the amount 

of light that reaches the film or sensor. Conventionally, the exposure is measured in units of exposure value (EV), sometimes 

called stops, representing a halving or doubling of the exposure. 
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The agreed standards for shutter speeds are: [23] 

Table 1 

Standard Shutter Speeds 

1/1000 s 1/500s 1/250 s 1/125 s 1/60 s 1/30s 

1/15s 1/8s 1/4s 1/2s 1s  

  

APERTURE: 

Aperture is the size of the opening in the lens when a picture is taken. Aperture is measured in f-number. 

 

IV. MATERIALS AND METHODS 

MATERAILS USED FOR STUDY:  

1) Nikon DX Professional Camera 

2) Nikkor 18-135mm 1.3.5 Lens. 

 

STUDY AREA: 

The study was performed in a Digital photographic Lab using professional lens and a professional Camera. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

V. RESULTS AND DISCUSSIONS 
 

Shutter Speed is an essentially important to produce a motion blur in 

images or in Animation and it is more important field of practice than 

Aperture and ISO Setting’s. Shutter speed is one of several methods 

used to control the amount of light recorded by the camera's digital 

sensor or film. It is also used to manipulate the visual effects of the final 

image beyond its luminosity. Slower shutter speeds are often selected to 

suggest movement in a still photograph of a moving subject. 

Excessively fast shutter speeds can cause a moving subject to appear 

unnaturally frozen. For instance, a running person may be caught with 

both feet in the air with all indication of movement lost in the frozen 

moment. 

When a slower shutter speed is selected, a longer time passes from the 

moment the shutter opens till the moment it closes. More time is 

available for movement in the subject to be recorded by the camera. A 

slightly slower shutter speed will allow the photographer to introduce 

an element of blur. 

Figure3: Nikon Dx Camera and 

DSLR Lens 

Figure4: Motion Blur produced using  

Lower Shutter Speed 
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CONCLUSION 

The paper has described how the shutter speed is important concept in the field of the motion Blur. Other parameters like 

aperture and ISO Settings are not as important parameter used to set motion Blur. Shutter Speed is used to control the degree of 

the blur if the shutter speed is fast then there will be less motion Blur and if shutter speed is slow it’s easily able to capture 

motion Blur in its frame.   
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Figure5: Pool 800px image with 0  Angle depicting Motion 

Blur with Slow Shutter Speed 
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