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Abstract—Recent technology developments in computer 
vision, digital cameras, and portable computers make it possible 
to assist blind individuals by developing camera-based object 
recognition products. However, motion blur caused by a moving 
camera limits the real-world application of wayfinding for blind 
users. In this paper, we propose a new method to detect good 
quality frames from videos captured by cameras , which are 
taken by blind users.  In our proposed method, both gradient and 
intensity statistics are extracted from video frames.  Then a 
support vector machine (SVM) based classifier is applied to 
identify the frames with good quality (Unblurred) from those 
blurred frames. The Unblurred frames will be further processed 
to extract essential information for blind wayfinding and 
navigation such as signage recognition and text extraction. 
Experimental results demonstrate that our proposed method is 
able to robustly handle video motions in both indoor and outdoor 
environments.   

Keywords—Blind, Navigation, Wayfinding, Motion blur, Video 
quality. 

I.  INTRODUCTION  
According to the World Health Organization investigation 

in 2010 [1], 4.24% of the world’s total population is suffering 
visual impaired and 0.58% persons are blind. This number is 
likely to increase rapidly as the baby boomer generation ages. 
Accessing unfamiliar environments is a very challenging task 
for blind people and can present life threatening situations. The 
ability of people who are blind or have significant visual 
impairments to access, understand, and explore unfamiliar 
environments will improve their inclusion and integration into 
society. It will also enhance employment opportunities, foster 
independent living, and produce economic and social self-
sufficiency. To help the visual impaired people, many different 
kinds of assistant systems are developed over the last fifty 
years  including video magnification [2], reading machines [3], 
text-to-speech (TTS) and screen readers [4], sonic travel 
guide[5, 6]. There are many camera-based aids such as signage 
recognition [12], text extraction [11, 14], bill recognition [13], 
navigation [7, 8, 9, 10, 15, 16] etc. These technologies invent to 
increase quality of life for millions of individuals with vision 
loss by allowing independent access unfamiliar environments.  

Recent technology developments in computer vision, 
digital cameras, and portable computers make it possible to 
assist blind individuals by developing camera-based object 
recognition products. Our group has developed a number of 
new methods for assistive technologies to help blind people [9, 

11-13]. In particular, our proposed solution of scene text 
extraction from natural scene images significantly outperforms 
most existing methods. However, these methods mainly focus 
on static images or videos without motion blur, which limit the 
real applications to assist blind people. Motion blur, as one of 
the most commonly encountered problems with mobile 
camera-based systems caused by the irregular motions of blind 
users who are wearing the camera, can significantly decrease 
the performance for blind wayfinding and navigation.  

Unlike people with normal vision who can accurately aim 
on the target into the camera view, people who are blind 
normally cannot aim the camera accurately to the target 
therefore will not be able to keep the camera stable while 
taking images. The motion will cause blurry of images and will 
make camera-based wayfinding and navigation system fail. To 
our knowledge, no existing wayfinding assistant can handle 
motion blur and recognize text and signage to identify targeted 
destinations in challenging environments. Figure 1 shows that 
our camera-based blind-assist prototype system for wayfinding 
and navigation which includes a wearable camera mounted on 
a sun glasses, a mini computer for data processing, a 
microphone for speech command, and a Bluetooth ear piece for 
providing feedback to the blind user. Some example images 
captured by a wearable camera, as shown in Figure 2, are 
blurred due to the camera motion. 

In this paper, we propose a new method to detect good 
quality frames from blurred frames in videos captured by 
wearable cameras while the blind users are moving.  Our 
proposed method is robust to handle video motions in both 
indoor and outdoor environments by combining gradient 
features and statistical features of frequency, entropy, etc.  
Then a support vector machine (SVM) based learning model is 
applied to identify the frames with good quality (unblurred) 
from those blurred frames. The unblurred frames will be 
further processed to extract essential information such as sign 
and text from surrounding environment.. 

This paper is organized as follows. In Section II, we 
describe the related work of image quality assessment. Section 
III provides an overview of the proposed method. Section IV 
explains the features and classification to identify blurred and 
unblurred frames from video sequences. The experimental 
results and evaluation are presented in Section V. Section VI 
demonstrates some results of the text detection from blurred 
and unblurred images. Section VII concludes the paper and 
discusses our future work. 



Fig. 1. Testing our prototype system with a weara
navigation. 

Fig. 2. Low-quality images captured by a wearable cam
It will be diffucult to extract necessary information from
for navigation such as text and signage etc. 

II. RELATED WORK OF IMAGE QUALIT

There are three types of methods for 
assessment including full-reference based [
reference based [20] and no-reference based
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gradient angle, the edge width for each edge pixel is 
calculated by the distance between the start and end 
positions of the edge pixel, which are defended as the 
local extreme locations closest to the edge pixel [36]. 
At last, the average value of width of each edge pixel 
for the whole frame is calculated as the average edge 
width feature. As shown in the 3rd row of Figure 4, 
the map of edge width distribution demonstrates that 
the maximum edge width for the blurred image (left) 
is larger than 30 pixels, while the edge width for the 
unblurred image (right) for most pixels is smaller than 
15 pixels. Therefore, the average edge width is a good 
feature to classify unblurred and blurred images. 

• Average luminance: For blind wayfinding and 
navigation, the indoor videos generally are more 
sensitive to the motion blur than outdoor videos since 
the distance between the camera and objects in 
outdoor environments is normally larger than that in 
indoor environments. Another difference between 
indoor and outdoor environments is the luminance 
difference. Generally, the average luminance of video 
frames for an outdoor environment in day time is 
larger than an indoor environment. Therefore, the 
feature of average luminance is applied in our method 
to model the environment luminance situation.    

• Cumulative edge blur probability: In addition to the 
edge and luminance information, the human blur 
perception has different sensitivity with varying 
contrast values. At first, the image will be uniformly 
divided into patches (the patch size is selected as 
64*64 in our implementation). If the patch contains 
enough number of edges pixel (0.2% of the total 
pixels in patch), we will label it as ‘edge patch’ and 
process it in later steps. Then, the probability of blur 
detection for each edge in an "edge patch" is 
calculated. At last the edge values of the whole image 
are pooled by the calculating the cumulative edges 
blur probability of image for blur detection. More 
details of the calculation for the cumulative edge blur 
probability can be found in [22]. 

• The mean subtracted contrast normalized (MSCN) 
luminance distribution: Ruderman’s work 
demonstrates that the distribution of MSCN 
coefficients for an image is close to a generalized 
Gaussian distribution model (GGD) [25]. For the 
diagonal neighbor pixels in MSCN luminance image, 
the distribution follows an asymmetric generalized 
Gaussian distribution (AGGD) model [37]. In the last 
row of Figure 4, examples of MSCN distributions for 
blurred and unblurred frames are displayed. We 
observe that the distributions of MSCN are very 
different for blurred and unblurred frames. As shown 
in the following section, the parameters of GGD and 
AGGD are employed to measure the blur level of 
images. 

 
Fig. 4. The edge width  and MSCN distribution for the blurred (left column) 
and unblurred (right column) frames.  First row: original images; Second row: 
edge images; third row: edge width distributions; last row: MSCN 
distributions. 

B. Computation of MSCN Distributions  
The mean subtracted contrast normalized (MSCN) 

luminance for pixel (i, j) is ( )jiI ,ˆ  which can be defined as [37]: 
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where  lk ,ω is a 2D circularly-symmetric Gaussian weighting 
function sampled out to 3 standard deviations and rescaled to 
unit volume.  
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The parameter σ indicates the GGD 
control the GGD shape. We emplo
( )2,, ασσ rl  as our features, where 

lσ  indi
AGGD variance, rσ  respects the right side
and 2α  control the AGGD shape.  

C. Feature Normalization  
To input the features into SVM learning
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Fig. 5 The blurred (left column in a a
and b) example images in our dataset.  
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948, including512 blurred frames and 436 
For the training group, 715 frames are select
group contains 233 frames. Some example im
Figure 5. 
TABLE I.  NUMBER OF FRAMES OF BLURRED A
TRAINING AND TESTING  

 
Training Group Te

Blurred Unblurred Blurre
Indoor 224 193 61 
Outdoor 147 151 80 

B. Results and Analysis  
As mentioned in Section IV-A, 4 type

extracted from each frame, which are ave
average luminance, cumulative edge blur
MSCN luminance distributions. The C
BRISQUE [25] algorithms are adopted in ou
performance comparisons. CPBD metho
performance for the non-SVM frame blur d
and BRISQUE could perform blur detection
time.  

TABLE II.  ACCURACY OF OUR METHOD AND 

 CPBD [21] BRISQUE [25] 
Blurred 78.7% 52.5% 

Unblurred 81.5% 82.6% 

Total 79.8% 64.4% 
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Fig.6 The blurred detection accuracy

VI. EXTRACT T
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algorithms to find the text 
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 The method described in t
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Figure 7. The localized text 
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Fig. 7 Exsample results of  text infor
(top row) and unblurred images (bott
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TEXT INFORMATION  
ost reliable labels for destination 
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posed several text detection 
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rmation extraction from blurred images 
tom row). It shows that the scene text 
unblurred images.   

ONCLUSION 
oposed a new method to select 
eos, which could improve the 
tem for blind users. To improve 
we extract features by combing 

luminance, and luminance 
ethod has been evaluated by the 



 

 

self-collected database. The evaluation results demonstrate that 
our method outperforms the state-of-the-art methods. Our 
future work will focus on improving the accuracy, robustness, 
and efficiency of the proposed method.  
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