
 

6. Analog Experiments of ISRO -  Science & Technology 
ISRO is using Earth-based analog experiments, like the Gyanex simulations in Bengaluru and 

habitat tests in Ladakh, to prepare astronauts and validate technology for its Gaganyaan mission. These 
missions mimic the physical and psychological stress of spaceflight, helping to ensure the readiness of 
both crew and equipment for future human space exploration. 
Preparing for India's First Human Spaceflight  

The Indian Space Research Organisation (ISRO) is actively conducting a series of analog 
experiments, codenamed Gyanex, as a critical preparatory step for its first human spaceflight mission 
under the Gaganyaan Programme. These Earth-based simulations are designed to test human 
endurance, refine complex mission protocols, and validate the technologies required for sending Indian 
astronauts, or 'Gaganauts', into space. 
Understanding Analog Experiments 
Analog experiments are ground-based simulations that replicate the challenging conditions of space 
missions to prepare astronauts and test systems without leaving Earth. 
Definition -  They are meticulously designed Earth-based simulations that mimic the physical, 
psychological, and operational conditions an astronaut would face in space. 
Key Activities -  These experiments allow astronauts and researchers to -  

1. Live and work in confined, isolated environments that resemble a spacecraft. 
2. Adhere to strict daily routines and carry out complex scientific tasks. 
3. Test and refine crucial mission elements like communication protocols, resource management, 

and emergency procedures. 
Role as Human Spaceflight Laboratories -  They serve as invaluable labs for -  
Testing the psychological resilience of crew members during long-term confinement. 
Analyzing decision-making capabilities under high-stress situations. 
Assessing the crew's adaptability to unpredictable and challenging conditions. 
The Major Limitation -  The only significant difference between these simulations and actual space 
missions is the presence of gravity, which remains extremely difficult to replicate on Earth for extended 
periods. 
ISRO’s Gaganyaan Analog Experiments (Gyanex) 

Gyanex is ISRO's specific set of analog missions tailored for the Gaganyaan programme, crucial 
for ensuring the safety and success of future human missions to the Moon, Mars, and beyond. 
Location and Leadership -  The experiments are being conducted in a static mock-up simulator located 
in Bengaluru and are led by ISRO’s Human Space Flight Centre (HSFC). 
Details of Gyanex-1 - In the inaugural mission, Gyanex-1, a crew including Group Captain Angad Pratap 
and two others spent 10 days in confinement. During this period, they successfully performed 11 science 
experiments and lived solely on specially developed space food provided by the Defence Research and 
Development Organisation (DRDO). 
Objectives of Data Collection -  These missions help ISRO gather vital data on -  

1. Crew behavior and interpersonal dynamics under stress. 
2. The impact of isolation and confinement on astronaut health and performance. 
3. The effectiveness and ergonomics of onboard systems, crew schedules, and operational routines. 

Beyond Gaganyaan -  Other ISRO Analog Missions in Ladakh 
ISRO has expanded its analog missions beyond the Gaganyaan simulator to test technologies 

and protocols for future extraterrestrial habitats in environments that resemble other planets. 
Ladakh Human Analog Mission -  This mission focused on the challenges of building dwellings in a cold, 
barren, and high-altitude terrain, simulating the construction of interplanetary base stations on the 
Moon or Mars. 
Tso Kar Valley Mission - This mission tested the Himalayan Outpost for Planetary Exploration (HOPE), a 
prototype habitat. The Tso Kar Valley was specifically chosen because of its remarkable resemblance to 
Martian conditions, including high UV radiation, low atmospheric pressure, and saline permafrost. 



 

Strategic Purposes of ISRO's Analog Experiments 
These meticulously planned experiments serve several overarching strategic goals for India's space 
program. 
Human Readiness -  Preparing astronauts mentally and physically for the rigors of long-duration space 
travel. 
Technology Validation -  Testing and validating critical equipment, life-support systems, and mission 
protocols in realistic, high-fidelity conditions. 
Scientific Research -  Gaining a deeper understanding of human health risks in space-like environments 
to develop effective countermeasures. 
Global Competitiveness -  Ensuring India's human spaceflight program meets and matches 
international standards in safety, technology, and operational excellence, positioning India as a key 
player in global space exploration. 
Source -  https - //indianexpress.com/article/explained/explained-sci-tech/indian-analog-
experiments-space-earth-10257197/ 
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