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Abstract  

Safety assumes a critical part in the utilization of spots. Various spots can create issues in respect 

to people’s impression of safety. A few parameters influence the view of security and various scientists 

have dug into these parameters. In any case, large portions of these parameters are quantitative and hard 

to break down utilizing ordinary expository strategies. This paper at first recognizes the parameters that 

influence safety by utilizing a survey. These parameters incorporate the components of light, 

crowdedness, and scene. A short time later, these parameters are measured in three places inside the 

Islamic Azad University, Lahijan branch. An assessment of the security of these spots in view of the 

fluffy rationale framework takes after. Finally, we watched that after effects of the fluffy rationale 

examination demonstrated generous concurrence with the survey discoveries.  

Keywords: Security; safety; fuzzy logic 

 

1. Introduction 

The relationship between landscape and human has been extensively studied in various fields, 

such as urban design, human geography, landscape architecture, and environmental psychology. 

Understanding this relationship crucial in building a better and more comfortable residential environment 

than before. Safety is an important parameter in considering the use of a place including open spaces such 

as parks (Sreetheran & van den Bosch, 2014). People search their environment for signs of danger, which 

they attempt to escape (Goffman, 2009). In places like university campus the presence of numerous 

bushes, bad lighting, hiding places, limited gates and dark hallways foe escape are related to level of 

safety (Steinmetz & Austin, 2013).Although these factors are related to level of safety, the effect of these 

parameters differ according to gender, age and education. Considerable research on safety has been 

conducted on the university campus to limit the parameters that impact safety (Baum & Klaus, 2005; 

Bledsoe & Sar, 2001; McConnell, 1997). 

Landscapers and urban designers have designed safer and better places, by employing Crime 

Prevention Through Environmental Design (CPTED) methods. Crowe (2000)defined CPTED as “the 

proper design and effective use of the built environment can lead to a reduction in the fear of crime and 

the incidence of crime, and to an improvement in the quality of life”. This method (CPTED) includes the 

landscape management and design necessary to reduce the chance of the occurrences of crimes, which is 
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based on the hypothesis that an offender enters a logical decision-making process prior to committing a 

criminal act. Generally, designers need the numerical values to produce objective outcomes from their 

statistical and other empirical analyses. On the other hand, parameters such as the light, safety, and 

vegetation are expressed qualitatively (Fisher & Nasar, 1992). Therefore, these parameters are not crisp. 

They are vague and impossible to define accurate and clearly instead. However, these parameters are 

useful in analyzing, assessing, and designing places for crime prevention. These non-crisp parameters are 

consistent with the imprecise nature of crime occurrence and impact. Traditional quantitative analyses 

methods are unsuitable for analyzing these imprecise parameters, particularly, when they are used to 

examine or assess the level of safety or fear of the crime in the place. Several researchers solely utilize 

observation methods to evaluate CPTED (Hedayati, 2009; Minnery & Lim, 2005) which is observed to 

include certain drawbacks because it does not consider the residents ‟ perceptions, responsibilities and 

actions towards CPTED elements (Sakip, Johari, & Salleh, 2012). 

Fuzzy logic is a useful method that assists to analyze the above mentioned parameters. Fuzzy 

logic permits the use of mathematical operations to operate and manipulate imprecise information or 

knowledge associated with CPTED, with the aim of designing safe and secure places. In this research, the 

safety of a number of places in the main campus of the Islamic Azad University, Lahijan branch is 

evaluated by using fuzzy logic methods, which are later compared with questionnaire results.  

 

2. Methodology 
2.1. Questionnaires 
 

Two different questionnaires have been designed for this research project. The first questionnaire 

measured elements that affect the safety assessment and level in three places. The second questionnaire 

defined the membership function of parameters that affection safety. Respondents of both questionnaires 

consisted of a convenient random sample of students at the Islamic Azad University, Lahijan branch, 

which is a public university with an enrollment of over 2,000 students. Participants represented a various 

majors from 10 schools. This study was conducted in the Islamic Azad University, Lahijan branch. 

A total of 487 was the sample size for the first questionnaires of this study, with a 90% response rate for 

this survey. The survey involved 540 respondents, only 313 of which were usable owing to incomplete 

fields and errors. The mean age of respondents was 24.15 years. Furthermore, 264 of the respondents 

were female and 221 were  male. Only 21 (6.1%) of the students experienced victimization in or out of 

campus. Sample characteristics are shown in Table 1. The first part of this questionnaire asked students 

about the effect of six different parameters on safety (Light, Landscape Elements, Street Pattern, Security 

System, Access Control (physical barriers), and Escape). The last part asked respondents about the safety 

levels of three different places in the university. Sample size for the second questionnaire was 100, 69 of 

whom were female and 31 were male. 
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  Table 1 Student Patient demographic variables (N = 489) 

 

Variables Frequency (Percentage) Male Female 
 Sex    

Male 225 147 (65.3%) - 

Female 264 - 264 (53.99%) 
Total 489 - - 

 Education    

Under grad 326 (66.7%) 147 (65.4%) 179 (67.9%) 

Post grad 163 (33.3%) 78 (34.6%) 85 (32.1%) 

 Resident status    

In campus 373 (76.3%) 147 (65.3%) 226 (86.6%) 
Out campus 116 (23.7%) 78 (34.6%) 38 (14.4%) 

 Victimization    

Own experience 26 (5.3%) 17 (7.5%) 9 (3.4%) 
Friends experience 73 (15%) 31 (13.78%) 42 (16%) 

 Age (average) 24.15 22 26 

 Walk alone on campus at night 

 

 

 

  

No 114 (23.3%) 12 (5%) 102 (38.6%) 
yes 375 (76.6%) 213 (95%) 162 (61.3%) 

 

 

 

 

2.2. Fuzzy Logic 
 

The concept of fuzzy logic was first used by Blockley (1975, 1979), Brown (1979, 1980) and Yao 

(1980) on safety although these studies focused on the safety of building structures. Afterwards, the fuzzy 

logic concept was used to evaluate the performance and safety of temporary structures (Hadipriono, 1985, 

1988) as well as the safety of construction workers (Hadipriono & Fujino, 1994). To examine numerous 

subjective evaluations against crime the concept of fuzzy logic was used for the first time by Tseng et al. 

(2004). In this case, Tseng et al. (2004) evaluated the safety of the campus garage. The application of 

fuzzy logic methods to assess the safety of campus locations was further explained in his study. 

Furthermore, the use of these methods can be extended toward other places. 

 

In such a research project, to express various levels of truth and certainty as well as adjectives and 

adverbs are commonly used. These adjectives and adverbs are imprecise and incorporate a personal 

meaning for each person using them. For example, parameters such as "an unsafe place" and "low light" 

are imprecise. A fuzzy set is determined by pairs of fuzzy elements (inputs and outputs) which are defined 

by their membership functions. 

 

Figure 1 shows the fuzzy set used for evaluating safety in this research. The membership functions 

represent the membership degree of the fuzzy set in the discourse universe. Membership can take any 

value between 0 and 1. The membership of each effective element is shown in Figure 2. This membership 

function was extracted directly from Questionnaire 2. In this questionnaire, 10 places were shown to the 

respondent, who was asked to mark the place's level of light vegetation and crowdedness. Lux Metreswas 

used to measure light. As light intensity is highly related to the distance from the source to the place being 

measured, the darkest point was measured for each place (the farthest place from the light source). To 
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measure crowdedness, the number of the people who moved to and from the place between 7.30 PM to 

11.30 PM over the course of a week was counted and this number was divided by the total counting hours 

(28) to determine the average for each person who passes through this place (this counting process was 

performed from October 8 to 15). The road was divided in two lengths to measure the integration of the 

vegetation including the length of bushes and trees around (Equation 1). The schematic of this calculation 

is shown in Figure 3. 

 

 

                                                                                        Equation 1  

 

 

 

Where l is the road length, d the diameter of tree or length of the bush, and n is the number of trees 

and bushes. Fuzzy sets are frequently expressed in propositions as the condition and premise of an 

implication rule by if-then statements. Examples of these rules are"„ if light is adequate, and crowdedness 

is high, and vegetation is low, then user may consider place is very safe. "A total of 27 rules were defined 

for this fuzzy logic system. 

 

 

 

 

 
   

Fig. 1 Fuzzy logic inputs and output 
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Fig. 2 Membership function of inputs 

 

 

 

 

3. Result and Discussin 
 

Safety depends on different parameters. Fisher and Nasser (1992) mentioned the prospects of refuge 

and escape as  well as light as  the three important parameters that impact the pedestrians‟ feelings of 

safety. However, these parameters are not the only essential parameters. In the first questionnaire the 

impact of seven parameters (Light, Landscape element, Street pattern, Security system, Access control 

(Physical barrier), Crowdedness and Escape) on the feelings of safety among respondents was examined. 

The effect of each parameter on feelings of safety is showed in Table 2. 
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                                                              Fig. 3 Schematic of vegetation  

 

 

 

 

 

 Table 2 The evaluation of the important parameter that effect on safety (N = 489) Frequency 

(Percentage) 

 

Variables Non-effect Neutral Effect 

Light 34 (0.6%) 44 (9%) 442 (90.4%) 

Landscape element 22 (4.5%) 54 (11%) 413 (84.6%) 

Street pattern 283 (57.9%) 102 (20.8%) 104 (21.3%) 

Security system (CCTV) 191 (39.1%) 96 (19.6%) 202 (41.3%) 

Escape 328 (67.1%) 48 (9.8%) 113 (23.1%) 

Crowdedness 5 (1%) 36 (7.4%) 448 (91.6%) 

Access control (Physical barrier) 35 (7.2%) 29 (5.9%) 425 (86.9%) 

 

 

 

According to Table 2, most respondents agree that the four parameters of light, landscape 

element, crowdedness, and access control are affect feelings of safety. Moreover, the parameter escape 

which Fisher (1992) considered minimally affected respondents in feeling safe. Questionnaire results 

further show that safety is not easily defined. Moreover, questionnaire results indicate that numerous 

responders were confused between safety and security with during the assessment. Security is defined as 

the physical protection of property against lost or the risk of damage to these properties, whereas safety is 

defined as human well-being pertaining to the surrounding environment. 
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Three of these parameters were selected as input parameters to analyze campus locations using 

the fuzzy logic system (Fig. 1). The parameter of access control was neglected because all the places in 

campus presented the same access control. However, using the input parameter was better to evaluate 

other places. By denying access to targets and raising the sense of safety among offenders, access control 

can increase safety and security by reducing the chance of crimes taking place (Larimian, Zarabadi, & 

Sadeghi, 2013). 

 

Based on the questionnaire results, light was the most important parameter that affected feelings 

of safety among the respondents, after the Crowdedness element, which has a small difference of only 

1.2%. In addition, respondents made numerous references to poor and inadequate lighting as an important 

issue in reducing safety levels. Dark areas were also mentioned to correspond to increasing fear of crimes, 

particularly among females (Sreetheran & van den Bosch, 2014). 

 

Landscape was the third most important parameter with 84.6% of responders agreeing that this 

parameter affected safety levels. Poor landscape design was seen to reduce safety, as it included the lack 

of spatial design and improper species selection. Landscape design was thought to improve safety. Dense 

and poorly managed vegetation was another major cause of fear of crime. People believed that dense 

bushes and shrubs were potential places for offenders to hide in. Large shrubs and dense trees primarily 

reduce visibility, which can present opportunities for conducting criminal activities. Landscape designers 

can improve the safety of the place by removing dense shrubs and by including these parts in their design 

elements. People preferred locations with wide and open views because they felt safer in such places, 

whereas the fear of crime increased when the view was blocked by vegetation. Landscape designers 

should therefore respond in their designs to address this desire for safety on the part of the people 

(Brower, Dockett, & Taylor, 1983; Kuo, Bacaicoa, & Sullivan, 1998; Kuo & Sullivan, 2001). 

 

In this paper, three different places were selected in the campus for the evaluation of their safety 

levels; the lists of these three places are presented in Table 3. The levels of light, crowdedness and 

vegetation of these three places have been measured. A picture of these three places is shown in Figure 4. 

 

 

                   Table 3 Input parameters for the 3 places that examined  

 

Name of place Light (LUX) Crowdedness 

(Person/hour) 

Vegetation 

1)  Main hall 140 35 0.35 

2)  Mosque 30 0.5 0.65 

3) Main entrance 1 4 0.5 

 

 

One of the places selected for this study is in the center of the university (Figure 4 (a)), which is 

located between two squares. In this location, two banks ensure that this place has adequate light to 

enable numerous people and cars to cross it at night. The Mosque is located in the north-west of the 

campus close to the Islamic Azad University, Lahijan branch Mosque. Big trees that remained in the 

rainforest was surrounded by the Mosque. Figure 4 (b) shows the location of the Mosque. This place was 

sufficiently light, although it is very far from the center of the university and the dormitory. Thus, people 

rarely cross this place at night. This part of the university does not benefit from landscape design as well. 

The third place is a Main entrance path that students use for fast access to the main gate of the university. 

This location is shown in Figure 4 (c). This place is not a road that students use frequently (the black line 

in Figure 4 (c) shows the path where the students cross) because it does not have enough light and a 

number of trees in the area increase darkness. 
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These three places were examined using the fuzzy logic system with the results of this analysis 

then compared with the questionnaire result. The fuzzy logic analysis and the questionnaire results were 

significantly consistent. The fuzzy logic system shows that the Main hall has the highest level of safety 

across all these places, whereas the Main entrance has the lowest safety level. Results of the fuzzy logic 

method are compared to the questionnaire results in Table 3. 

 

Fuzzy logic systems show good agreement for the safety of the Main hall and Mosque, whereas 

the error fuzzy logic methods and real safety in the Main entrance is maximum (around 5%). The 

difference between fuzzy logic methods and real safety is acceptable and very near to each other. This 

shows that fuzzy logic methods can do acceptable estimates for the safety level of the place. Through this 

method, a designer can improve their design before construction. Crowdedness contributes in fostering 

high levels of safety as well. 

 

 

                     Table 4 Comparison between the result of fuzzy logic method and questioner 

 

Name of place Safety in fuzzy logic Safety questioner Error 

Main hall 86% 88% 2% 

Mosque 30.8% 33% 3% 

Main entrance 13% 18% 5% 

 

 

 

One of the reasons for the low safety level of the Mosque and the Main entrance is their under-

designed, wild landscape which diminished safety even when adequate light was provided. An improved 

landscape design (even a simple one) can enhance safety. 

 

However, extending this study to other places, especially a place with specific applications such 

as a hospital or nursery, the definition of the safety should be examined given that the definition of safety 

is differed from one person to another one. Hence, it is not just a question of simply defining safety, 

because it is equally important to understand it. In fact, defining safety is closely related to people’s 

experience (Tseng et al., 2004). Moreover, other personal parameters, such as age, race, sex, residency 

and education play important roles in safety (Steinmetz & Austin, 2013). However, all of these 

parameters are neglected in the fuzzy logic method. Therefore, if we are to extend this research to other 

places, the personal parameters of the people who desire to use these places must be added to the fuzzy 

logic system as input parameters. 
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Fig. 4 a) Main hall, b) Mosque, and c) Main entrance 

 

 

 

4. Conclusion 
 

For this study, three campus locations were selected and safety of these places was examined 

using fuzzy logic methods. Results of the fuzzy logic and questionnaires were in strong agreement with 

each other. This analysis therefore showed landscape, crowdedness, and light are the principal factors that 

significantly impact safety. Finally, we have shown that the analysis of fuzzy logic can easily be extended 

and used in other locations. 
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