
W E B  A R T I C L E
W A / 6 9 / 2 5

THE REVOLUTION IN BATTLEFIELD
MEDICINE THROUGH ARTIFICIAL

INTELLIGENCE IN MILITARY
HEALTHCARE AND BIODEFENSE

C E N J O W S

www.cenjows.in

DR NISHAKANT OJHA 



1 
 

 

 

 

 

 

 

 

 
 

Introduction 

Current warfare has contributed to awareness of advanced and complicated health 

problems. Artificial intelligence is an essential component in transforming healthcare 

on the battlefield, and its importance is increasing day by day to upgrade their military 

strength.1 Automation tools are improving diagnostic capabilities, enabling quick and 

accurate decision-making ability during warfare, and ultimately saving more lives.2,3 

Today's defence healthcare system and military operations both make extensive use 

of artificial intelligence. Utilising and collecting real-time data during military operations 

and times of war is advantageous and aids in coping with stressful circumstances.4 

Memorandum of Understanding (MoU) of Government research departments, like 

DRDO5, with IIT and other leading universities to develop a number of useful AI-based 

innovations, including portable diagnostic devices, health monitoring devices, and 

injury assessment tablets. 

In order to provide the severely injured soldier or medic with the right care, artificial 

intelligence-based telemedicine platforms typically offer dose individualisation under 
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specialised medical care systems and effectively allocate all available resources.6 

Some of the recent innovations demonstrated by pilot projects focused on biological 

surveillance and AI-operated battlefield diagnosis, two essential elements in 

enhancing soldier health analytics and biodefense availability. Since technology has 

become a necessary tool in every aspect of life in the modern world, we can improve 

intervention and operational resilience in the security sector to keep our security 

system up to date and prepared for any kind of operation at all times.  

Combat Casualty Care: How AI is Saving Lives on the Battlefield 

Military medical personnel struggle to treat and recover from combat casualties. It 

becomes extremely difficult because even a small error or delay can have a life-

altering effect. Technological advancements have significantly changed how these 

conditions are handled and allowed doctors to predict the precise course of treatment 

in any case. It enhances patient care, treatment methods, and patient dignity.7 One of 

the most remarkable inventions is the assessment of injuries by robots.8 Portable AI-

enabled gadgets now enable field doctors to rapidly scan wounds, burns, and injuries, 

categorise their severity, and suggest specific treatments using state-of-the-art 

computer vision and deep learning technologies. These tools are delivering skills to 

the front lines that were previously only available to trauma specialists. As an example, 

Israel has linked smartphone-based AI triage apps straight into battlefield ambulances, 

enabling paramedics to identify critical cases more quickly and accurately;9 the US 

Army's AI Hemorrhage Detection Systems assist medics in quickly determining 

whether bleeding is under control and determining evacuation priorities;10 and BAE 

Systems' BATDOK (Battlefield Assisted Trauma Distributed Operations Kit)11 digitizes 

battlefield care by syncing medical records across all treatment stages. 

The next generation of battlefield medical technology is represented by cutting-edge 

technologies such as the University of Pittsburgh's TRACIR (Trauma Care in a 

Rucksack),12  a backpack-sized platform that offers autonomous trauma care and 

predictive analytics after being trained on more than 7,000 trauma case datasets. 

Similar to this, DARPA's ITM technology serves as a virtual medic for triaging injured 

patients on the battlefield, 13  providing combat medics with real-time direction. 

Particularly in difficult border areas like Ladakh and the northeast, the Indian Army has 

implemented AI-enhanced telemedicine solutions with advanced algorithms that help 
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with remote casualty triage. Through these devices, medical personnel can send vital 

signs and injury photos to specialists based at base hospitals, who can then provide 

real-time frontline treatment guidance. SAMPARC (Smart Automated Management of 

Patients and Risks),14 an AI-powered patient tracking program with sophisticated geo-

fencing and facial recognition features, was created by the DRDO's Centre for Artificial 

Intelligence and Robotics. Additionally, to improve medics' decision-making under 

great stress, training uses specialised AI combat trauma simulation programs that 

mimic high-pressure situations. 

Predictive AI: Saving Lives Before Symptoms Appear 

Predictive monitoring with AI is arguably the most revolutionary development in military 

healthcare. These algorithms can predict potentially fatal consequences, like 

hemorrhagic shock, before they appear clinically by examining patient patterns and 

battlefield circumstances. Crucial intervention periods that could make the difference 

between life and death are made possible by this early warning capacity. In order to 

facilitate proactive medical interventions, MITRE and the Department of Defence 

developed the MERIT (Medical Evaluation Readiness Information Toolset),15 which 

forecasts the possibility that service members will enrol in the Disability Evaluation 

System within six months. Another innovation is the REACH-VET system16 from the 

Department of Veterans Affairs, which uses AI to evaluate medical records and identify 

veterans who are at risk of suicide, offering vital early intervention chances. In the 

meantime, wearable sensor data is synchronised in real-time by the Joint Health 

Services' MedCOP (Medical Common Operating Picture),17 enabling thorough health 

monitoring capabilities during military operations. 

Predictive AI technologies are being aggressively incorporated into the healthcare 

delivery system of the Indian Armed Forces Medical Services (AFMS). The AFMS has 

implemented advanced AI-powered medical triage systems18 under the direction of 

Surgeon Vice Admiral Arti Sarin, which have greatly enhanced patient outcomes and 

emergency response times. 19  In particular, Defence Minister Rajnath Singh has 

emphasised how AI-powered triage systems and India's own Trauma Management 

Systems are transforming combat medical preparedness in all three forces.20 India is 

creating its own domestic solutions, building on international technologies such as the 

US military's TRACIR (Trauma Care in a Rucksack)21 system, a platform the size of a 
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backpack that tracks vital signs and notifies medical personnel of worsening 

circumstances. The most prominent of the extensive AI-based health monitoring tools 

developed by the DRDO's Centre for Artificial Intelligence and Robotics (CAIR) is 

ATMAN.AI, a sophisticated COVID-19 detection program22 that examines chest X-

rays and accurately categorises pictures as normal, COVID-19, or pneumonia. 

Automated Tools and technology for the diagnosis is both flexible and accurate. 

AI-Assisted Battlefield Triage: 

Lack of time, stress, and a shortage of tools and equipment are the main problems in 

combat healthcare. Modern instruments and technologies aid in resolving these 

problems and delivering better patient care. 23  The United States military has 

developed a deployable CT scanner with Philip Healthcare, which can be controlled 

by artificial intelligence.  Additional projects from the defence department include a 

shock detection machine that can stop traumatic brain injury, haemorrhage, and 

tension pneumothorax.24 To accurately detect any type of medical abnormality during 

routine examination, numerous tools are being developed. Some of them can detect 

implanted foreign objects in the body and provide real-time scans. Battery-operated 

portable devices that track cardiac monitoring, infection detection, and blood 

analysis.25 Lieutenant General Sadhna S. Nair, Director General of Army Medical 

Services,26 has highlighted the significance of over 50 telemedicine nodes linked by 

ISRO's satellite networks. For soldiers stationed from Ladakh to the Northeast27, these 

remote stations use AI algorithms to assist with diagnosis and treatment 

recommendations. Mobile AI decision-support technologies now enable real-time 

monitoring and treatment guidance, even under the most challenging operational 

conditions. 

AI makes it simple to track many vital variables that are helpful in patient care, such 

as the patient's medical history, allergies, environmental factors, disease condition, 

and mental health. The US military's FDA-approved mobile application begins treating 

the patient before he even gets to the hospital and provides all of his crucial details.28 

Similarly, NATO must create interoperable shared AI triage and diagnosis systems to 

ensure medical assistance and batter care.29    

Advanced Trauma Diagnostics: Transforming Battlefield Care 
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Advanced tools help medical experts to provide accurate and real-time care in 

stressful conditions. AI will be able to work accurately, easily, quickly and precisely. An 

AI disease Diagnostic technique can be more accurate and can be identified at an 

early stage. X-rays, CT scans, and ultrasounds can also be more accurate, and we 

can get the report more quickly with the help of AI technology, which will also it will 

improve the accuracy of the result.30 AI- augmented radiology systems are now able 

to minimise the radiation exposure while preserving image quality by using 

sophisticated reconstruction algorithms.31 For quickly identifying internal injuries and 

fractures, evacuation conditions and treatment options for this NATO is practising a 

platform. By using a portable AI diagnostic tool, the healthcare system is transforming 

beyond imagination. Nowadays, even with the help of a smartphone, we can track 

cardiac health, detect infection signs and perform rapid blood panels. Advice on 

treatment is made possible by FDA-approved point-of-care AI software used by the 

US military before a patient ever arrives at a hospital.32 While DoD-backed portable 

blood analysis instruments provide near-hospital diagnostics at forward operating 

bases, NATO's interoperable AI diagnostic technologies guarantee smooth 

collaboration across partner forces.33 

Troop Health Analytics and Predictive Medicine 

As troop health is very important, real-time monitoring will minimise the risk and help 

in getting accurate results. With different types of sensors, we can detect different 

types of physiological changes and any undesirable changes, no matter how minor, 

that might have a harmful impact. The US army provide their each soldier a device 

developed by the Human Weapon System (OHWS) for fitness score while protecting 

their privacy,34 which also identifies signs that indicate the need for treatment, such as 

dehydration and fatigue.35 The Indian government also designed a new device in 

collaboration with MIT that monitors blood loss, heart rate, respiration rate and blood 

pressure of an injured person to make an alert if required.36 There are few artificial 

intelligence tools that help in predicting epidemiological to anticipate physiological 

changes so that Armed Forces Medical Services (AFMS) drones can assist in real-

time delivering medical supplies to remote locations. The Indian military also used 

these tools in medical services to mitigate avoidable problems. Such a kind of 

implementation helps the soldiers to stay motivated and prepared for any kind of 
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conflict. These tools also monitor their physical health so that they can complete 

tasks.37 

India’s Progress and Gaps 

In partnership with IIT and other top universities, the Centre for Artificial Intelligence 

and Robotics (CAIR),38 a program of DRDO, 39,40 launches a telemedicine network, 

bringing about significant changes. However, there are still some significant issues 

that need to be fixed, such as the fact that many field research tools are not being 

evaluated for their usefulness and capabilities. Inadequate cloud storage and a 

shortage of skilled personnel in medical facilities, along with the fact that many field-

ready instruments remain untested, must be addressed in the near future by 

establishing clear regulatory and validation channels for military medical AI. It is also 

crucial to strengthen cloud storage and secure networks for medical data. The medical 

diagnostic and defence-related technologies developed by these startups, Qure.ai, 

Niramai, Predible Health, HealthifyMe, Tricog, Artelus, and ChironX35, are powered 

by artificial intelligence. We have been using some logistics tools like PhrmEasy4142, 

for which we continue to use and improve our supply chain and logistical requirements. 

In terms of research, we see a great new area in academic industry collaboration, 

which is developing and testing out many of these tools to improve on what we have 

presented.  

Future Aspects:  

AI tools are a support structure for doctors, which will see to quick diagnosis, and we 

also see them play a great role in choosing the best line of treatment. In the near future, 

some robots may perform surgery as well as complex operations with expert guidance. 

Also we have medical devices which will identify the injury and the extent of it which 

in turn will report back the severity of the wound and also will play a role in trauma 

management. We will see the use of self-driven robotic devices like drones, which will 

drop off required medicine at the battlefield for real-time treatment. 

Conclusion 

Through the use of advanced technologies, we are able to improve military medical 

services and biodefense systems, which in turn increases their performance in terms 

of diagnosis and treatment. We see that which tools enable doctors to access patient 
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history and other key info which in turn we are able to put together better medication 

and treatment strategies for our patients, which also sees a reduction in the number 

of casualties. In the medical field, modern devices and tools help in early detection 

and diagnosis, which will help in the patient treatment in real time. Modern AI devices 

and tools can be used to store the patient’s medical history and problems they may 

have experienced in the past. Using Artificial Intelligence in the medical field or for 

patient care can improve the recovery rate and minimise the causality. Artificial 

Intelligence cannot replace medical professionals. It will always work as an assistant 

for the experts in every way. AI can improve the accuracy and can also remove human 

error. With this advancement, India can lead in military healthcare innovation by saving 

more lives on the battlefield.  
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