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Abstract: 

   The blood group of an individual’s consists of red blood cell (RBC) antigens whose 

composition is determined by gene series, presence of protein and structure of antigen. The 

person above six months of age has significant anti-A and /or anti-B in their serum. During 

transplantation and transfusion ABO blood group identification is the most important 

factor. The conventional method involves drawing of blood samples from patient and 

depending upon the antigen-antibody reaction blood group is determined, this method 

involves addition of Chemical reagents, Time of operation and Throughput analysis is high, 

it is also difficult to interpret. From the study, it is noted that non-invasive techniques for the 

estimation of Haemoglobin level, Glucose level and WBC structures are involved. Our 

proposed idea is a non-invasive method for identifying the blood group without puncturing 

the skin. Light act as a source for optical signals which is allowed to pass through  the finger 

and detector detects the varying voltage. As the optical property of blood varies for different 

antigen present on the RBC, the voltage value obtained also gets varied. Depending upon the 

output voltage of the detector, blood groups are determined. The process is uncomplicated 

and convenient to determine ABO blood group in a short period of time, So it can be 

economically used for blood test during hospitality, emergencies, war fields and infants.  
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I.INTRODUCTION: 

Individual Blood Groups are 

identified based on the Antigens are present 

on the surface of RBC. The major blood 

groups are ABO and Rh type
 [1]

. Blood 

Groups are inherited and composed of RBC, 

WBC, Platelets, and Plasma. The 

determination of  ABO Blood is depend upon 

the inherited properties of  RBC by the 

presence or absence of Antigen A and 

Antigen B which are expressed on the surface 
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of Red Blood Cells. Human may have Type 

O, Type A, Type B or Type AB blood 

groups. In 1901, Austrian immunologist Karl 

Landsteiner first identified the human ABO 

Blood group. Before that blood transfusion 

and transplantation were potentially fatal and 

risky. Landsteiner was awarded Noble Price 

for made the process much easier.
 [2]

. During 

transfusion blood typing is carried out. . In 

addition to event of infection or bleeding, it 

also has the risk of unexpected transfusion 

reaction.  ABO incompatibility leads to 

Acute Haemolytic Transfusion Reaction 

(AHTR). Blood transfusion should be 

stopped at once if AHTR is uncertain. 

Manual process of blood typing is done in 

Laboratories and it also time consuming
 [3]

.  

The antigen present on the surface of Red 

Blood Cells (RBCs) is also known as 

agglutinogens and the antibodies that react 

against antigens are also called agglutinins. 

Antibodies are found in the plasma of blood
 

[4]
. 

Antibodies of ABO group are 

significant in the plasma 2-8 months after 

birth due to the response of bacteria that 

inhibit the intestines. When antibodies cross 

react with RBC antigen that are different to 

those present on the individuals own RBCs, 

this cross reaction can lead to serious 

circumstances and therefore the reaction 

within them plays a major role in blood 

transfusion. Anti A reacts against the antigen 

A, which is found among the people of type 

O or type B blood? Similarly, Anti B reacts 

against the antigen B, which is found among 

the people of type O or type A blood.
[5]

 

Among 50 defined blood group antigens of 

Rh system only five are important. 

Depending on the presence of Rh factor or 

immunogenic D antigen the status of Rh 

system is indicated as Rh positive or Rh 

negative and also the immune antibodies are 

immunoglobulin           G (IgG) in nature.
[6]

 

ABO BLOOD GROUP: 

ABO blood group plays vital role in 

transfusion medicine
 [7]

 

 Type A has antigen A, these individuals 

can donate blood to other individuals of 

type A and AB. They can receive blood 

only from individuals of type A and type 

O. 

 Type B has antigen B, these individuals 

can donate blood to other individuals of 

type B and AB. They can receive blood 

only from individuals of type B and type 

O. 

 Type AB has both A and B antigen, these 

individuals can donate blood to other 

individuals of type AB but can receive 

blood of any type blood. 

 Type O can donate blood to anyone 

because they have no antigen They can 

receive blood only from individuals of 

type O 
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Blood typing is done prior to 

transfusion and for classifying persons blood 

during donation of blood. When blood is 

drawn for blood test it may cause bleeding 

under the skin, fainting, infections at the 

particular region. Frequencies of ABO blood 

groups vary among different population in 

which some have resistance against an 

infectious diseases. Clinical error during 

blood transfusion leads to common cause of 

death. If improper transfusion is given after 

or during surgeries it leads to agglutinations, 

blood clumping which ends up with fatal 

consequences.  

II. RELATED WORK 

 

In classical analysis, there is number 

of established procedure for blood group 

typing, where all are determined by the 

formation of agglutinates. In which some of 

the classical methods are not highly sensitive. 

With the appearance of an increasing number 

of tests, confusing results are still being 

obtained in some cases.
 [8]

.  There is wide 

range of blood typing techniques which 

differs in range of sensitivity equipment’s 

required and reagents used, time for analysis. 

There by some list of approaches of blood 

group with their drawbacks and advantages.
 

[9] 

 

 

 

         
LITERATURE SURVEY

 

 

T.M Selvakumari, (2011) proposed that 

modern Electronic Communication System 

fibre optics based devices plays a dominant 

role. The Optical property variations paved 

the way for detection of ABO Blood group of 

human using Optics. Blood transfusion 

Process can leads to death of a person if any 

mismatch occurs. So, it is of most importance 

for every person to identifying their blood 

groups. Blood grouping in most cases is done 

by manual process which is also time 

consuming when considering large amount of 

blood samples.  So, in order to overcome the 

drawbacks new instrumentation method, 

using light pulses form LED are allowed to 

fall on blood samples by using optical fibre 

cables at one end. The other end of the 

optical cable is connected with a photo 

detector.  The optical variations obtained 

from the sensors are used to calibrate the 

blood group. The voltage variations in the 

output of the photo detector due to optical 

variations of ABO blood groups. Based on 

this method blood group can be easily 

identified. In hospitals the developed 

instrument was tested for various blood 

samples. The voltage levels of the various 

persons are detected and noted. Comparing 

the conventional method and instrument 

method for blood group detection
 [10]

.  
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Vijay A Kanade (2013), In this paper we get 

an idea of non-invasive method for 

identifying ABO blood group of a person 

without pricking the skin to draw the blood. 

Automatic method to detect human ABO 

blood type by using image processing 

algorithm to the multiple captured 

images(optical image) of superficial 

capillaries intrinsic  the skin surface. These 

techniques based on Multiwavelength 

scattering method of light passing and 

classifying blood cells based on specific 

antigens on the RBC surface. The basic 

detector structure of this image processing 

technique consists of optical device along 

with the photo detectors, which is used to 

detect the pattern produced by the blood cells 

to determine the ABO blood type without 

drawing the blood samples from the body. 

When certain narrow band of lights hit the 

sample, the natural compounds detect or 

scatter them depending upon the incident 

light. Now this image is captured and 

scattered light pattern is clicked by the 

optical device. Multiwavelength light 

produces the scattered pattern based on the 

incident light which hits the epitopes that are 

present on the RBC pattern
[11].

              

 

RECENT ADVANCEMENT: 

           Scientist have created a specialized 

equipment for fast, versatile and accurate 

determination of blood group by paper based 

method. Study involves 3500 sample which 

resulted in high accuracy rate. It is easy to 

interpret test for classifying sample into 

common ABO and Rh Blood groups in less 

than 30 Sec. Hong Zhang and his colleagues 

made use of chemical reactions between 

blood serum protein and bromocresol green 

dye. The result appeared like colour changes 

– Teal when the antigen is present in the 

sample and appears brown if not. This 

method is done using only the paper strip and 

no centrifugation process is involved
[13]

. 

 

III.PROPOSED WORK 

 

             Classification of blood group is 

based on the presence and absence of 

antibodies and  inherited antigens on the 

surface of RBC. Basic principle involved is 

interaction of antigen and antibody and 

subsequent agglutination of RBCs. When 

there is no interaction between the antigen 

and antibody agglutination does not occur. 

This manual blood grouping leads to 

undesirable drawbacks like time consuming 

and accuracy depends on the operator's 

capabilities. Individual’s blood is not the 

same, people belong to different blood 

groups, depending upon the surface markers 

found on the red blood cell. 
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Block Diagram 

 

 
COMPONENTS: 

LED 

          A light-emitting diode  is a two-

lead semiconductor light source which has 

a p–n junction diode that emits light when 

energised. When a  current is applied to the 

leads, electrons recombine with electron 

holes, which release in the form of photons. 

This effect is called electroluminescence, the 

energy band gap of the semiconductor 

determines the color of the light. LEDs are 

less than 1 mm
2 

in size  and integrated optical 

components may be used to shape 

the radiation pattern. 

OPT101 DETECTOR 

           The OPT101 is a light-to-voltage 

device which has large-area photodiode 

integrated with an operational amplifier; it is 

small and easy-to-use. The photodiode 

collects a significant amount of light, and 

thus allows for high-sensitivity 

measurements. The photodiode has a useable 

range from 300 nm to 1100 nm, wide spectral 

response with a maximum peak in the 

infrared spectrum. The power-supply ranges 

from 2.7 V to 36 V. at low light levels on-

chip voltage source helps the amplifier in a 

good operating condition. 

ARDUINO 

          Arduino board designs use a variety of 

microprocessors and controllers. The boards 

are equipped with sets of digital and 

analog input/output (I/O) pins that may be 

interfaced to various expansion boards 

or Breadboards (shields) and other circuits. 

The boards feature serial communications 

interfaces, including Universal Serial 

Bus (USB) on some models, which are also 

used for loading programs from personal 

computers. The microcontrollers are 

typically programmed using a dialect of 

features from the programming languages C 

and C++. In addition to using traditional 

compiler tool chains, the Arduino project 

provides an integrated development 

environment (IDE) based on 

the Processing language project. 

          Our proposed idea is to determine the 

blood group non invasively using LED. The 

procedure involves to select the LED of 

suitable wavelength which acts as a light 

source is allowed to fall on the finger. Optical 

Detector (OPT101) is used to obtain the 

optical signals acquired from the finger. 
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Based on the optical properties of blood 

group, the voltage value from the detector 

gets varied. Thus the voltage variations 

determine ABO blood typing. 

IV.RESULTS AND DISCUSSIONS 

 

          With the help of designed prototype 

100 person’s blood group data base was 

created. Individuals are asked to place the 

middle finger into the set up in order to 

provide them with comfort positioning. Two 

trials was undertaken for each individuals 

and for each trial both left and right hand 

middle finger was examined for acquiring the 

varying output voltage range for ABO Blood 

group. Thus in this manner data was noted, 

according to the data collected the varying 

voltage range for ABO blood group was 

determined. 

 

DATA COLLECTION: 

 

 

 

Reference Voltage: 
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          Depending upon the data collected for 

100 samples approximate reference voltage 

values for the ABO blood group was 

determined without pricking the blood from 

the person. 

V.Conclusion 

             Conventional methods used to 

determine the blood group involves risk of 

infection, time consuming and reagents are 

required. Non invasive and Invasive 

technique like Image Processing, Bio-Optics 

method for blood typing are discussed in this 

paper. The article also presents non invasive 

method for glucose level detection and 

haemoglobin count. In future blood group 

detection using optics can also be performed. 
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