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Abstract— During the major surgery in the hospital the 

patient must be in anaesthetizing condition. If the operation 

lasts for a long time say suppose for 4 or 5 hours, anaesthesia 

cannot be given in a single stroke to the patient. Over dosage 

may cause a critical condition for the patient’s towards death. 

If lower amount of anaesthesia is given to the patient, the 

patient may be wakeup at the middle of the operation. To 

Overcome this problem, the anaesthetist administers few 

millilitres of anaesthesia per hour to the patient in a particular 

interval of time. If the anaesthetist fails to administer the 

anaesthesia to the patient at the particular time interval. To 

overcome such hazardous problems the design of an 

automatic operation of an anaesthesia machine based on a 

Raspberry pi is effective. In this system provided syringe 

infusion pump along with the Raspberry pi. The anaesthetist 

can set the level of anaesthesia in terms of millilitres per hour 

to administer anaesthesia to the patient after receiving the 

signal from the temperature sensor, Heart beat sensor and 

Respiration sensor, the raspberry pi controls the signal to the 

desire level and fed into the servo motor to drive the infusion 

pump in proper manner. The anaesthesia is administered to 

the patient according to the stepper motor rotation.  If the 

level of anaesthesia is decreased to lower level (set level), the 

physician to refill the anaesthesia in the syringe pump to 

continue the process. 

Key words: Raspberry Pi, Anesthesia Machine 

I. INTRODUCTION 

During the major surgery performed at the hospital, the 

patient must be in anesthetize condition. If the operation 

performed for a long time, say suppose for 4 or 5 hours, 

complete dosage of anaesthesia cannot be administered in a 

single stroke. It may lead to the patient’s death. If lower 

amount of anaesthesia is administered, then there is a chance 

of wakeup at the middle of the operation. To avoid this, the 

anaesthetist administers few millilitres of anaesthesia which 

is delivered per hour to the patient body. If the anaesthetist 

fails to administer the anaesthesia to the patient at the 

particular interval of time, other allied problems may arise 

like future side effects etc. 

Anaesthesia and mechanical ventilation impair 

pulmonary function, even in normal individuals, result in 

decreased oxygenation in the post anaesthesia period. They 

also cause a reduction in functional residual capacity of up to 

50% of the pre anaesthesia value. It has been evident that 

pulmonary atelectasis is a common finding in anesthetized 

individuals because it occurs in 85% to 90% of healthy adults. 

Furthermore, there is substantial evidence that atelectasis, in 

combination with alveolar hypoventilation and ventilation-

perfusion mismatch, is the core mechanism responsible for 

postoperative hypoxemic events in the majority of patients in 

the post anaesthesia care unit (PACU). Many concomitant 

factors also must be considered, such as respiratory 

depression from the type and anatomical site of surgery 

altering lung mechanics, the consequences of hemodynamic 

impairment and the residual effects of anaesthetic drugs, most 

notably residual neuromuscular blockade. The appropriate 

use of anaesthetic and analgesic techniques, when combined 

with meticulous postoperative care, clearly influences 

pulmonary outcomes in the PACU. The present review 

emphasizes the major pathophysiological mechanisms and 

treatment strategies of critical respiratory events in the PACU 

to provide health care workers with the knowledge needed to 

prevent such potentially adverse outcomes from occurring. 

To overcome such hazardous problems the design of 

an automatic operation of an anaesthesia machine based on a 

Raspberry Pi is effective. Major operations are performed to 

remove or reconstruct the infected parts in the human body. 

These operations will lead to blood loss and pain. Therefore 

it is necessary to arrest the pain and the blood loss. 

Anaesthesia plays an important role in the part of painkilling. 

AAA can be defined as “Automatic administration of 

anaesthesia based on the bio-medical parameters of the 

patient, eliminating future side effects and the need for an 

anaesthetist. Anaesthesia is very essential in performing 

painless surgery and so an Automatic administration of 

Anaesthesia is needed for a successful surgery. 

II. METHODOLOGY 

The block diagram of Anaesthesia machine as shown in 

Figure. Heartbeat Sensor is used to monitor the heartbeat of 

the patient, Heart rate is the number of heartbeats per unit of 

time and is usually expressed in beats per minute (BPM). The 

rate of the pulse is observed and measured by tactile or visual 

means on the outside of an artery and is recorded as beats per 

minute or BPM. Temperature Sensor is used to monitor the 

body temperature of the patient. Sensor which produces an 

output which is linearly proportional to the Centigrade 

temperature. Respiration Sensor is used to measure rate of 

respiration per minute. By using the Syringe pump provided 

along with the raspberry pi, the anaesthetist can set the level 

of Anaesthesia to be administered to the patient in terms of 

millilitres per hour (1ml to 1000ml). It then analyses various 

bio-medical parameters obtained from the sensors to 

determine the direction of rotation of the Servo Motor. 

The rotation of the servo motor causes the Infusion 

Pump to move in forward or in a backward direction and the 

Anaesthesia provided in the syringe is injected into the body 

of the patient. In this design, the total timing and opposite 

flow of blood will also be detected by using the raspberry pi. 



Raspberry Pi Controlled Anesthesia Machine 

 (IJSRD/Vol. 7/Issue 03/2019/353) 

 

 All rights reserved by www.ijsrd.com 1396 

 
The raspberry pi is a low cost, credit card size 

computer, that plugs into a computer monitor or TV and uses 

a standard keyboard and mouse The Raspberry Pi is a very 

cheap computer that runs Linux and other programming 

languages and  it also provides a set of GPIO (general purpose 

input/output) pins that allow us to control electronic 

components for physical computing and explore the Internet 

of Things (IOT). It has advanced technologies like Ethernet, 

SD card slot, wi-fi,4 USB port Audio, Video jack, CSI 

Camera and HDMI port. 

III. RESULT & CONCLUSION   

 Result:  

Our model consist of Temperature sensor, Heartbeat sensor 

and Respiration sensor senses the Temperature, Heartbeat 

and Respiration respectively and gives corresponding analog 

values to signal conditioning circuit. The Signal conditioning 

circuit then provides the binary value to the Raspberry pi 

depending upon the binary value given to the Raspberry pi to 

drive the syringe pump motor.  

The flow of anaesthesia will deliver to the patient 

body in a precise amount so help to reduce the chances of 

death and future side effect For every 30 seconds all the 

parameters were sensed to check the patient’s condition, 

which were monitored and intimated in the display 

 Conclusion:  

Nowadays, Modern technologies have developed automation 

in every spear of biomedical instrumentation based on the 

automation and this will be very much useful to physician to 

see the current position of Anaesthesia of patient so that the 

proper Anaesthesia will be injected to patient. The system 

plays a very important role of assisting the anaesthesiologist 

thereby reducing the risk of anaesthesia overdose. The user 

interface provides an easy way of interaction for the user. The 

database developed is easily scalable and can include more 

surgeries. 

Raspberry pi promoting comfortable and better life. 

RASPBERRY PI BASED ANAESTHESIA MACHINE is 

one of the efficient systems plays its major roll in Bio-

Medical field. Using this system time management is 

obtained since the periodic interval is set using program. 

The measurement of bio medical parameters is a 

vital process. These parameters determine the overall 

condition of the patient. It plays a very significant process in 

the level of anesthesia that has to be administered to 

the patient. The transducers used are just those that find 

applications in patient monitoring systems and experimental 

work on four parameters namely Temperature,  Heart beat 

pulse and respiratory activity, more precision might obtained 

if multiple parameters like retinal size, age and weight, blood 

pleasure  are considered. 
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