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Abstract

Analog research facilities play a critical role in advancing planetary exploration by providing terres-
trial testbeds for validating robotic systems, mission architectures, and human-technology integration
strategies. Pakistan’s Hingol National Park, characterized by sedimentary terrain, mud volcanoes, and
hyperarid conditions, represents one of the most geologically compelling Mars-analog environments iden-
tified globally. A preliminary analog mission conducted in 2024 confirmed Hingol’s suitability for EVA
operations, extremophile research, and robotic field testing, establishing the foundation for South Asia’s
first dedicated analog research facility.

The proposed Hingol Analog Research Facility is designed to support both robotic mission validation
and crewed surface operations research. Core infrastructure includes a Science Dome, GreenHab, EVA
simulation zones, and CraterHab, a next-generation inflatable habitat system offering enhanced radiation
shielding, thermal stability, and structural efficiency over conventional designs. Critically, the facility
will serve as an active testbed for rover systems, autonomous navigation technologies, and human-robot
collaboration protocols relevant to future lunar and Mars surface missions.

The facility also addresses a systemic gap in the global analog research network: the near-total absence
of such infrastructure across South Asia. By establishing a regionally accessible testbed, this initiative en-
ables local researchers, engineers, and mission planners to contribute directly to Solar System exploration
programs without dependency on Western facilities. Through established international partnerships, the
Hingol facility is positioned to support iterative testing cycles for robotic exploration hardware while
building indigenous capacity for mission science and operations.

This initiative demonstrates how strategically located analog environments in developing nations can
meaningfully contribute to the global infrastructure supporting Solar System exploration.
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