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Abstract—Region of Interest (ROI) extraction is a crucial step 
in automatic hand vein biometric and biomedical systems. The 
aim of ROI extraction is to decide which part of the image is 
suitable for hand vein feature extraction. The majority vein 
patterns sometimes can be determined at different locations; left, 
right and centre of the back of hand. The existing methods have 
not been able to extract more vein patterns at the right and left 
borders of the ROI. This paper proposes a hand vein ROI 
extraction method which is robust at avoiding loss of vein 
patterns information along the right and left borders of the ROI. 
First, we determine the threshold value, which will be used to 
segment the hand region. Second, the hand image is traced using 
boundary tracing. Third, the Euclidean distance is measured 
between reference point and hand boundary. Fourth, the 
distribution diagrams are constructed for the feature points 
selection. Finally, four coordinates are determined prior to ROI 
extraction. The experimental results show that the proposed 
method can extract ROI more accurately and effectively 
compared with other methods. 

Keywords— peripheral intravenous; ROI extraction; hand vein 
imaging 

I. INTRODUCTION 

Peripheral intravenous (IV) is most often a necessary 
procedure in modern emergency medicine to gain rapid venous 
access in situation where the condition of the patient precluded
successful cannulation to administer fluids, medications, and 
blood infusions. An IV access is done on a patient by inserting 
a needle or catheter through the skin into a vein, usually in the 
hand or arm.

Although, a catheter is a small tube, it is most often difficult 
to be placed into blood vessel of some patients. The extent of 
difficulty in cannulating a vein depends on several factors; a 
chubby infant, a patient at an extreme age, with chronic disease 
or with dark skin complexion [1]. These factors can make
finding veins with the naked eye difficult or impossible. A 
study conducted in France reported that paramedics had 76% 
IV success rate during the first attempt and 98% at the second 
attempt for 669 enrolled patients [2]. Another study in United
State reported that 9% patients from a total of 249 required
more than four IV attempts [3]. Although the percentage of 

extraction, reserving the useful information in the ROI and 
removing the useless information in the background. Usually,
ROI extraction is based on a ratio at selected points. The main 
purpose for extracting ROI based on ratio is to ensure that all 
ROI references to the same region on the hand vein image are
irrelevant to the size of the hand. Besides that, it will increase
the tolerance of the system against hand rotation. 

Some hand vein ROI extraction algorithms have been 
proposed. The works of reference [7-10] proposed a ROI 
localization method based on hand shape characteristic. The 
square ROI extracted with a size between the fourth finger-web 
and second finger-web. This method has shown to suffer from
loss of vein patterns along the right and left borders of a hand 
image. The loss of information could be the venous bifurcation. 
Venous bifurcation is the optimal insertion points where it can
minimize the vein rolling as opposed to inserting along the 
midsection of a single vein [11]. Reference [12] have employed 
similar method to [7-10] for ROI extraction with some
modification. Although this method has been able to produce 
larger area of ROI compared to [7-10], it is still unable to solve 
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