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Abstract— Perception is a significant component of any 

general intelligent system. The perception process of 

recognition, identification and inferring involves both 

attentive and pre-attentive. Threshold perception becomes 

important that needs to be evaluated to decide whether the 

received sensory data has to be processed using bottom-up 

or top-down approach. In this paper using simulation test-

bed and a BDI agent an attempt is made to evaluate the 

performance of agent with threshold perception and without 

threshold perception. The analysis shows that performance 

of agent with threshold perception is acceptable than the 

agent without threshold perception. 
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I. INTRODUCTION 

Perception is an important aspect of cognition. It is a 

significant ability of a cognitive architecture [1]. Threshold 

perception is the point at which you become aware of 

something. At that threshold, perception changes 

qualitatively and suddenly [2]. On the grounds that one 

cannot prevent a stimulus from entering consciousness after 

it has done so, it was concluded that at least 200 msec of 

processing are required to produce neural conditions 

adequate to support consciousness. Threshold ability is not a 

fixed point because perception is a mental process involving 

the recognition and interpretation of a physical stimulus. 

The computational theory essentially predicts perception 

thresholds which can be computed on every image and give 

a usually clear cut decision between what is seeable as a 

geometric structure (gestalt) in the image and what is not[3]. 

In many cases like military planning, battlefield 

situation awareness, and strategic reasoning rely heavily on 

the knowledge of the local situation and the understanding 

of different cultures. The situation may be both predefined 

and previously established as well as dynamic or 

instantaneous. 

Consider a scenario where in our intelligent agent 

is on a mission to reach the destination along a shortest path. 

The agent will have to face various obstacles both 

previously known one’s as well as dynamically created 

ones. Agents without the threshold perceptual ability will 

not be able handle such situations. Our intelligent agent has 

to overcome it by taking a diversion. This point at which our 

agent should become aware shows the importance of the 

need of threshold perception in intelligence.  

A. Types of threshold 

1) Absolute Threshold 

An absolute threshold is the lowest level of a stimulus light, 

sound, touch, etc, that an organism can detect. But, at this 

low level, subjects sometimes detect the stimulus and 

sometimes do not. Therefore, another way to definition 

absolute threshold is “the lowest intensity at which a 

stimulus can be detected 50% of the time”.  

The absolute threshold can be influenced by several 

different factors, such as the subject's motivations and 

expectations, cognitive processes, and whether the subject is 

adapted to the stimulus.  

2) Recognition Threshold 

An recognition threshold is the level at which a stimulus can 

not only be detected but also recognized. 

3) Differential Threshold 

An differential threshold is the level at which an increase in 

a detected stimulus can be perceived. 

A difference threshold is the minimum amount that 

something needs to change in order for a person to notice a 

difference 50% of the time. The concept of difference 

thresholds applies to all areas of perception; hearing, touch, 

sight, taste, and smell all have thresholds that need to be met 

before any changes in stimuli are sensed. For example, if I 

were to give you a pile of five marshmallows and then give 

you one more, you'd probably notice the difference. It only 

took adding one marshmallow for you to notice a change, so 

the difference threshold was one marshmallow; however, it's 

important to not just look at the difference threshold as a flat 

number but as a percentage of change - if you had started 

with 100 marshmallows, one more would not have produced 

a noticeable difference. So, if I added 20% to your pile of 

100 marshmallows (as I did when I added one marshmallow 

to your five), you would definitely notice a difference of 20 

marshmallows. In these examples the difference thresholds 

were 1, 20, or 20%. 

4) Terminal Threshold 

An terminal threshold is the level beyond which a stimulus 

is no longer detected. 

II. PROBLEM DEFINITION 

Perceptual threshold is a point at which the sensory 

information gets transformed to awareness or conscious 

perception. An agent with threshold perception above 

awareness responds effectively than agent below threshold.  

III. RELATED WORK 

It has been investigated  that at perceptual threshold, some 

stimuli are available for conscious access whereas others are 

not. Such threshold inputs are useful for investigating the 

events that separate conscious awareness from unconscious 

stimulus processing[4]. 

In human perception the quantity of stimulus 

required for detection is the threshold. But this definition is 

not definite because it is found that at times any specific 

stimulus change above or below is consistent. This is the 

case where an observer in visual perception reports of 

detecting very small changes and sometimes the large 
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changes are reported as not detected. The intermediate sizes 

sometimes reported as detected and not sometimes. The 

reason behind this is the noise that occurs in every 

information channel. The variation caused by the noise 

makes the threshold statistical component. 

Subliminal perception” (or perception without 

awareness) was introduced by Pierce and Jastrow's [5]. They 

had tested the human response to very similar, barely 

distinguishable stimuli. An experiment was conducted 

wherein they had to evaluate which of the two pressures on 

skin was greater, along with a reported confidence level. 

The outcome was surprising and significant which showed 

that  even though their confidence level was nil and 

guessing they were right more than 60% of the time. This 

outcome was consistent and they were not aware of the 

difference in stimuli. These findings were later confirmed by 

other researchers, stirring interest about stimuli that were 

beneath the threshold of conscious awareness. Subliminal 

perception occurs whenever stimuli presented below the 

threshold or limen for awareness is found to influence 

thoughts, feelings, or actions” [6]. 

IV. DESIGN OF SIMULATION TEST-BED 

To study and analyze the threshold perception an 

experiment setup is done by using a simulation test-bed. The 

main aim is to demonstrate one of the human perceptual 

behaviors called threshold perceptual behavior. Two agents, 

agent1 with threshold perceptual ability & agent2 without 

threshold perceptual ability are created. The agent, elements 

and objects are created in the environment by using 

Prolog/XPCE graphics. Both the agents are given a task to 

reach the destination along the shortest path.Agent1 shows 

its threshold perceptual ability by taking diversion whenever 

it senses obstacles while moving on the shortest path 

towards the destination. Whereas agent2 cannot overcome 

these obstacles as it has no threshold perceptual ability 

hence it might fail to reach the destination. 

The unknown surface test-bed is implemented 

using SWI-Prolog and Prolog editor [7]. This experiment 

includes cognitive and engineering perspectives. Both static 

and dynamic obstacles, when the agent starts moving, are 

created in the environment. It aims to simulate the surface of 

an unknown environment along with its various features. 

These various elements in the test bed include 

1) Static objects 

2) Dynamic objects 

3) Destination 

4) Agent   

1) Static objects 

These are the objects whose positions are predefined .When 

the agent with threshold perceptual ability encounters this 

object it should overcome it by taking a diversion. 

They are represented in green color in the test-bed. 

These obstacles are declared in the program initially. 

In real world examples like avoiding land mines by 

a war tank, the static obstacles include the trees or rocks on 

its way. 

2) Dynamic obstacles  

These are the objects whose positions are not predefined. 

These obstacles are created within the environment at 

random positions. Hence these obstacles may obstruct the 

agent on its path to destination dynamically. 

They are represented in red color in the test-bed. 

These obstacles are not declared in the program initially. 

In real world examples like avoiding birds on the path of a 

airplane, the dynamic obstacles are the birds which might 

appear suddenly in its path.  

3) Destination  

Destination is a object which is created at a known position 

in the environment. Reaching the destination is the primary 

goal of agent. 

Destination is represented in blue color in the test-

bed . The agent moves towards the destination overcoming 

the obstacles on its path. If the destination is reached 

successfully by the agent a success message is printed on the 

status bar. 

V. EXPERIMENTAL SETUP  

This environment supports the movement of agent using the 

rules. At each move it finds the nearest distance of the 

destination and based on the nearest distance the agent 

changes its direction and reaches the destination. When the 

agent meets an obstacle, it deviates its direction and moves. 

 
Fig. 1: Simulation environment 

 
Fig. 2: Flowchart of simulation process. 



Study & Analysis of Threshold Perception using an Agent Environment 

 (IJSRD/Vol. 3/Issue 12/2016/061) 

 

 All rights reserved by www.ijsrd.com 243 

VI. IMPLEMENTATION 

Consider the scenario of the unknown planet test bed shown 

in Figure.1. Simulated agent is represented by a yellow 

circle. The destination is placed at a known position and it is 

represented by a blue square. The static obstacles which are 

created initially are represented by green squares. 

 
Fig. 3: Test-bed with destination and static obstacles 

This simulated world has an agent along with various 

parameters which define the environment. The agent is 

controlled by a set of rules which define the properties of 

each and every agent and how they should behave when 

they come across some objects which is a part of threshold 

perception. 

The agent here moves on the basis of its senses and 

finds the destination along the shortest path in the 

environment. 

A number of random obstacles are created, as the 

agent moves in the environment, at random positions. The 

agent with threshold perceptual ability overcomes all 

obstacles and reaches the destination. 

If the agent senses any obstacles on its path infers 

that the path is closed and hence it takes a diversion and 

starts moving along the shortest path from the diversion. 

VII. RESULTS 

The aim of the project is to distinguish between an agent 

with threshold perceptual behavior and an agent without it 

and thereby indicating the importance of threshold 

perceptual behavior.  

Two scenarios are considered  

A. Agent with threshold perceptual ability. 

The agent with threshold ability (called as agent 1) on its 

way towards the destination overcomes all the static as well 

as dynamic obstacles Figure 4 

 
Fig. 4: Agent when it reaches the destination. 

B. Agent without threshold perceptual ability. 

An agent without the threshold perceptual ability is created 

and its behavior as it encounters the obstacles is also 

analyzed. 

The agent might get blocked when it comes across 

any obstacles on its shortest path towards the destination 

Figure 5. 

 
Fig. 5: Agent when it gets blocked by obstacles. 

VIII. CONCLUSION 

Threshold perception is an important concept in perception 

and in artificial intelligence. This concept can be used as an 

important parameter for assessing intelligence. This can also 

be used in robotics to enhance its perceptual ability. Here we 

have developed an agent and carried forward it to implement 

threshold perception on an unknown environment. The 

agent with threshold perception is able to demonstrate 

intelligence by overcoming any type of obstacles and 

compared with an agent without threshold ability. Thus 

showing the importance of threshold perception in 

intelligence. 
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