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Abstract— This paper signifies the use of artificial 

intelligence (especially super intelligence) to find 

information about other planets and existence of life on other 

planets. The general idea here is to use learning agents 

(machines that learn from the environment to adapt or 

modify according to the situation) to explore the unknown 

wilderness of space in a relatively very short amount of time 

by using the help of Von Neumann probes or self-replicating 

machines. On the same note this accomplishment in the area 

of AI would lead in specific advancements in the military as 

well as medicine sector. 
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I. INTRODUCTION 

Self-replication is a process by which a physical system is 

capable of producing another autonomous functional 

system. This system is called a self-replicator if the resulting 

system is an exact replica of the original [1]. The copy, by 

definition, also needs to be capable of self-replication. The 

concept of artificial self-replication had attracted attention 

for several decades [2], [3]. It facilitates the understanding 

of one of the basic principles of biological life and 

represents a potentially important paradigm for the 

sustainability and adaptation of the machine. Long-term 

sustainability and the adaptation of robotic systems are 

achieved today mainly through durable hardware and 

adaptive controllers; Long-term sustainability and 

evolutionary adaptation in nature are provided through 

processes of self-repair and, ultimately, self-replication. 

Self-reproduction differs from automatic 

manufacturing [4] or self-assembly [5], [6], where the 

resulting system is not necessarily capable of making, 

catalyzing, or in some way inducing more copies of itself. 

At small scales, such as at the molecular level, self-

replication can occur through stochastic self-assembly 

processes catalyzed by the original self-replicating entity.At 

large scales, such as large multi-cellular organisms and 

robots, self-replication through ambient stochastic processes 

is energetically implausible, and deterministic self-

reproduction is more plausible. However, macro scale 

stochastic self-replication powered by external artificial 

agitation has been recently demonstrated [7], [8]. 

Physical self-reproduction is potentially of great 

practical relevance, as it is the ultimate form of self-repair 

[9], [10]. The practical potential of physical self-

reproduction was recognized in the early 1980s as a possible 

method for remote lunar colonization [11], but was 

abandoned due to many unresolved technical difficulties. 

More recently, interest is being revived in the area of 

kinematic self-replication [12] as a paradigm for both long-

term self-sustaining and self-repairing robotic ecologies for 

space [13] and hazardous applications, and as a paradigm 

for micro- and nano scale manufacturing [14]. Machine self-

reproduction can enable new performance approaches. If 

one machine is insufficient to perform a task, given an 

appropriate supply of materials and parts, it can replicate the 

necessary amount of times, and the resulting group of 

machines may cope with the assignment in collaboration 

[15]. An artist’s rendition of a possible future self-sustaining 

modular robotic system is shown in Fig. However, physical 

machines capable of self-reproduction have been scarcely 

examined. 

 
Fig. 1: Representation of self-replicating 

II. SUPER INTELLIGENCE 

Super intelligence refers to creation of an artificial entity 

that has the level of intelligence that surpasses that of even 

the brightest of human beings. Thus far this has remained a 

dream as experiments done for creating a machine that even 

remotely resembles the result have not yet been successful. 

Human brains have a general methodology that it follows to 

carry out any specific function or command. This 

methodology can be broken into step by step functioning 

which can then be provided to the system. But so it happens, 

the amount of facts and situations that an average human 

being knows is astronomical and thus, this form of 

calibrating knowledge for an artificial system is a failure. 

The closest thing that we have encountered in 

achieving super intelligence was the Fritz program. But at 

the end the program Fritz falls short of super intelligence 

even though it is much better than humans at chess because 

according to the Oxford University super intelligence is 

defined as "an intellect that is much smarter than the best 

human brains in practically every field, including scientific 

creativity, general wisdom and social skills." In this scenario 

the Fritz program which is pretty well suited to be called an 

example of super intelligence, is denied of that fact just 

because it does not have any hardware capabilities nor does 

it have any self-adapting prospects in terms of software 

technology. 

Super intelligence is not only topic of discussion in 

the AI world but also a very promising topic in biological 

engineering where scientists are using the method of IVF to 

cause such genetic mutation which may lead to a creation of 

a super intelligent being. 

According to me, the current ways of analyzing this 

prospect is not seen to be giving many promising results 

except one way and that is the "Bayesian network in 

artificial intelligence." This theory consists of a system that 

has an ability to adapt from its surroundings. In my view 

using a system that can adapt and gain more knowledge by 
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simulating real life experiences could really turn the whole 

dynamics of the software technology as we know it. 

 
Fig. 2: Bayesian Network in artificial intelligence 

There was a theory given by Von Neumann known 

as Von Neumann Probes. He proposed that if we sent 12 

exploring machine to 12 different planets, which travel at 

the speed of light, it would take billions of years to analyze 

each and every planet in this universe ( here we aren't even 

taking about the possibility of multiple universe, that is 

mutli-verse.) His counter-proposal was that if we send even 

a single machine that has an ability to multiplicity or in this 

case we assume just to duplicate, by using the resources 

available on that planet, we would be able to cover the 

whole universe in just a few million years. Now that may 

seem a lot but in comparison it is about 100000 % more 

effective than the earlier proposal. Furthermore by 

increasing the number of mechanical objects to be launched, 

we can make it much more efficient. 

III. LEARNING INTELLIGENT AGENT 

An intelligent agent is a system that perceives its 
environment and takes actions which maximize its chances 

of success. Learning Agent has the advantage that allows it 

to initially operate in unknown environments and to become 

more competent. The basic learning agents have two 

important components. They are the "learning element" 

which is responsible for making improvements, and the 

"performance element" which is responsible for selecting 

external actions. 

 
Fig. 3: Intelligent Agent 

This also helps us to create the possibility of 

achieving advanced artificial intelligence that can not only 

help us in finding about other planets or other life forms but 

also would be very crucial in making huge advancements in 

military arsenal and healing of presently incurable diseases 

IV. BACKGROUND AND RELATED WORK 

A. Self-replicating machines using lunar development 

The concept of artificial systems of self-replication was 

originated by von Neumann in the 1950s in his theory of 

automata. His theoretical concepts were based on those of 

Turing's "universal computer" presented in the 1930s. The 

main difference was that instead of being able to read and 

write data, a self-replication system reads instructions and 

converts them into assembly commands that result in the 

replica assembly of the original machine along with a copy 

of the Assembly instructions Replicate also has the ability to 

replicate). The vast majority of work in this area is in the 

form of non-self-replicating physical automata (eg, 

computer viruses, the "game of life" computer program, 

etc.). The idea of self-replication software for metamorphic 

robots has recently been investigated in what could be an 

important step in physical self-replication. However, the 

only physically realized concepts that have been explored 

related to self-replication belong to self-assembly systems. 

These interesting systems are collections of passive 

elements that self-assemble under external agitation or 

natural physical forces. There is no intended intention of a 

system to deterministically assemble a copy of itself from 

passive components in these physical systems. And it is hard 

to imagine that such concepts can be used to achieve the 

goal of producing energy and materials on the Moon (which 

is our motivation to study this subject). In the late 1970s and 

early 1980s, noteworthy conceptual documents on self-

replicating systems for space applications were presented. 

They proposed self-replicating factories that weighed 100 

tons each, but did not provide any concrete architecture, 

system or prototype to demonstrate the feasibility of the 

concept. 

Our view of the central role of self-replicating 

robotic factories in the development of outer space is 

illustrated in figure 4. Our interest in self-replicating robots 

emerged as an extension of our earlier work on self-

reconfigurable modular robots and robotic systems cell 

phones. Self-reconfigurable, or metamorphic, robots have 

been investigated by a number of authors. In most of these 

efforts, the modular components are connected in some way 

(either physically or via a communications link) and the 

topology of that connection changes over time depending on 

the requirements of the task. In self-replicating systems, one 

or more functional robots collect copies of themselves. 

Replicas can then act together like a swarm, or not. 

Recently, a concept related to a totally different 

implementation, called self-extracting machines, has been 

introduced, in which robots evolve from basic building 

blocks using fast. 

 
Fig. 4: Potential impact of self-replicating lunar factories on 

the utilization of space. 

B. Self-Replicating Intelligence 

In order for a system of the type considered here to become 

a reality, it must be the case that the computing power 

behind the intelligence is rather limited, or that the control 

inputs in the form of physical computing elements (or 

remote control ) Be sent from the earth. Our concept follows 

the first tactic, which guarantees the true self-replicating 

nature of the system. This is consistent with what happens in 
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the natural world. Lower life forms like bacteria replicate 

without intelligence as defined in the traditional sense. And 

biological viruses, which are usually not even characterized 

as living organisms, are capable of astonishingly complex 

results, such as the manufacture of capsid proteins self-

assemblages, even though they have fairly simple genetic 

codes. 

 
Fig. 5: Design and Descriptions of an Autonomous Self-

Replicating Robot 

The robot and its replicas consist of each of four 

subsystems: controller, left tread, right tread and clamp/ 

sensor subsystems. All subsystems are connected to each 

other using magnets and shape constraints. Figure 7 shows 

an overview of the robot. The controller subsystem consists 

of a LEGO RCX programmable controller fitted inside a 

chassis. The chassis sides are used to connect to the left and 

right tread bands. Each side has a set of magnets, a set of 

shape restriction blocks and a set of electrical connections. 

The front end of the chassis is designed to engage the 

caliper. The front end also has a set of magnets, a set of 

shape limiting blocks, and a set of electrical connections that 

transfer electrical and electronic signals from the controller 

to the clamp motor and navigation sensors installed in the 

clamp subsystem 

The left and right tread subsystems are designed to 

be identical to each other, in order to reduce the design 

complexity of the system. A tread subsystem accommodates 

a rubber tread with a driving gear system, a 9 V LEGO DC 

motor, and a light reflecting cushion that aids the navigation 

of the original robot. One side of the tread has a set of 

magnets, a set of blocks with restricted shape and a set of 

electrical connections, all of which correspond to the side of 

the controller subsystem. On the other hand, the tread has a 

wedge that fits the caliper. The wedge is used during the 

transfer and assembly processes of the tread subsystem. 

Figure 8 shows how the original robot grips the tread 

subsystem and Figure 9 shows the connections between the 

controller and tread subsystems. 

The magnets and shape constriction blocks are used 

in collaboration to aid alignment and interlocking 

subsystems. On each side of the chassis, the magnets are 

arranged symmetrically in polar directions opposite each 

other. This is to protect against improper positioning of the 

subsystems. The concept of using magnets (with different 

polarizations) and shape restriction blocks was influenced 

by the self-complementary molecules. Figure 2 illustrates 

the concepts of using polar magnets and restricted-form 

blocks to align and lock subsystems. By design, it is 

 
Fig. 6: An assembly view of the self-replicating robot. 

 
Fig. 7: This diagram illustrates the concept of using polar 

magnets and shape-constraining blocks (top: correctly 

aligning, and bottom: incorrectly aligning) 

 
Fig. 8: The original robot grasps the tread subsystem 

 
Fig. 9: The connections located between controller and tread 

subsystems 
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In a lecture in 1948, von Neumann suggested a 

model of an automaton that is sufficiently complex to 

reproduce itself [16], [17]. According to this model, a self-

reproducing automaton consists of four components: 

 an automatic factory (constructor) that collects raw 

materials and processes them into outputs using a 

specified written instruction. 

 a copier that takes an instruction and copies it. 

 a controller that controls A and B, actuating them 

alternatively. 

 a list of written instructions. 

Therefore, in von Neumann’s model, the 

automaton 

(A + B + C + D) produces another (A + B + C + D) 

V. CONCLUSION AND FUTURE WORK 

The time taken by the journey in the exploration of space 

can be drastically reduced by the use of self reproducing 

robots. But by also using a central control system we can 

systematic control over any threat that may approach in the 

foreseeable future. By doing this we can research and utilise 

the resources available on different planets and can use them 

to fulfil our requirements. This might solve the current 

problems over energy sources. My summarized suggestion 

is that we use self-replicating living organisms or 

reproducing machines encoded with our most advance self-

reasoning program so that it may create a new civilization. 
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