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What is a Panning Shot ?

If a picture of a moving object is taken while the camera 
follows the object, only the object appears sharp and 
the background is blurred.
However, panning shots are hard to take even with 
professional cameras, because
• Long exposure time (usually +1/30 sec) causes 

hand shake.
• It is not even possible to obtain the desired long shutter

speed in many situations. For example, the longest 
possible exposure of a regular camera for an outdoor 
photo in a sunny day is about 1/60 sec at f/22 with 
ISO100, which is too short for a panning shot.

• The camera does not exactly follow the object, and
• The object is blurred by the change in perspective

Algorithm

5. (Figure 1) For each pixel, check if it is background by 
applying both transforms and measuring how well its 
neighborhood fits in the transformed position. 
In Figure 1, those that fit better when run through the 
background transform were marked green, while those 
that fit better when run through the foreground 
transform were marked red. The pixels that are equally 
good under both transforms were colored black.

6.  (Figure 2) Use Shared Sampling matting2 to refine 
the foreground matte.

Results

On Desktop

7.  (Figure 3) If necessary, refine the matte by user interaction.
8.  (Figure 4) Apply motion blur to the background in the 

direction of the inverse of the foreground transform.

On Nokia N900 Smartphone

• Generated with three object 
pictures taken by a DSLR camera.

• Runs in less than 10 sec 
with image size 800 by 600 
on a 3.00GHz quad core CPU

Limitations

• Running time on N900 is far from real-time.
• The matching algorithm is not very robust if the object 

does not contain distinct features.
• Rotational blur such as the wheels of a vehicle is not 

considered (see the wheels in Figure 4).

Strengths of the Algorithm

• User does not need to pan with the object.
• Foreground remains extremely clear.
• Panning shots can be generated in many situations 

that are usually difficult such as bright daylight or 
close-up photos of small objects.

• Generated with two object 
pictures taken by N900 camera3. 
Thus, the motion blurring of 
background tends to be less 
than that of the desktop results. 

• Runs in less than 2 min with 
image size 800 by 600 after 
optimization

1. Take two or three consecutive photos of the 
object and one background photo.

2. Let the user click or tap on the screen to loosely 
identify the foreground/background.

3. Use FAST corner detection14 to extract features.
4. Use RANSAC to find the foreground transform 

and the background transform between photos.
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Future Work

• My algorithm can be optimized further by computing the alpha 
matte in a downsized image and then scaling it back to the 
original size. My ultimate goal is to reduce the running time on 
N900 close to real-time. Furthermore, the UI on N900 can be 
improved so that the user can change the parameters such as 
the number of feature points.
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