
1 
 

 A CRITICAL STUDY ON SPATIAL ANALYSIS METHODS FOR 
ASSESSING AND DESIGNING LIBRARY SPACE 

*
Satender Kumar 

 

 

 

 

 

 

 

 

 

 

 

Introduction 
Spatial analysis is used in many disciplines to 

assess human behavior, through locational 

inventories and mapping, cognitive or perceptual 

mapping, and activity tracking or spatial 

observations. Given and Leckie (2003) describe 

how individuals use social activity spaces that are 

both private and public, and which can be confined 

(e.g., in private, such as a house) or quite open 

(e.g., in public, such as a city neighborhood). 

Observational methods are used to develop maps of 

people's movements within a space. One approach 

used by psychologists, sociologists, and architects 

is “room geography” (Jakle, Brunn, &Roseman, 

1976), where mapping examines how individuals 

distribute themselves across a space. This 

technique has been used to study personal 

boundaries. For example, individuals searching for 

a place to sit in a library will first try to find an 

empty table, sitting as far away as possible from 

other occupants, which creates a certain amount of 

personal space and privacy (McKechnie et al., 

2004). This phenomenon has also been observed in 

people sitting on public benches, or in public 

transportation such as busses or trains (Given & 

Leckie, 2003). Another technique is way finding, 

(Passini, 1981), which examines the ways that 

patrons orient to, and navigate around, built public 

spaces. Mandel (2010, 2013) has used way finding 

to explore how individuals move within the public 

library space, with a particular focus on signage 

and other key physical markers. 

 

To properly and efficiently manage library space, 

librarians need tools that allow for detailed 

understanding of various options for arranging 

stacks, reading areas, and workstations. For 

decades, changes in library spaces have often 

involved trial and error or sketching out floor plans 

and using small cut-to-scale paper models fitted on 

blueprints (Fuller & Post, 1991; Xia, 2004a,b). By 

reassembling library elements on sketches, a space 

plan can be made; however, such techniques are 

tedious, clumsy and cannot easily integrate 

evidence on patrons' space use. 

When evidence-based planning is implemented, 

librarians often investigate users' needs through 

interviews and questionnaires or employ 

observation to analyze the use of facilities. These 

data, which are usually summarized by statistical or 

textual analysis, form the basis for many librarians' 

decisions about space considerations. For example, 

Potthoff, Weis, Montanelli, and Murbach (2000) 

followed a role repertory grid procedure to collect 

data on patrons' perceptions of library space. 

 

Given and Leckie (2003) discuss the time–space 

mapping method, where individuals are followed 

through library spaces and their activities mapped 

over the course of a day or week. This latter 

approach can provide librarians with data on which 

areas of the library are heavily used, which pieces 

of furniture obstruct people's movements through 

space, where to place information technologies, 

why certain areas are preferred by patrons for 

reading and studying, and which areas the library 

should designate for “quiet” work. However, 

although potentially very useful, this method is 

labor-intensive and possible only with small 

samples (Given &Leckie, 2003, p. 383). Although 

some computer-based techniques (such as GIS 

visualization) can also take time, particularly on 

first use, the benefits—particularly for data 

comparisons over time—can outweigh the initial 

time investment in the long term. 

 

Although computerized space management is used 

by some public libraries, most academic libraries 

do not use this in daily operations (Xia, 2004b). 

The benefits of computerized models are outlined 

by Bazillion and Braun (2001), who note that floor 

plans can be modified to account for changes, 

which is beneficial for long-term planning. The use 

of computerized models of facilities makes instant 

simulation of space change possible, resulting in a 

less time-consuming and more precise planning 

process (Fuller & Post, 1991). 

 

Computer-aided design (CAD) is also used in some 

libraries. CAD can create three-dimensional views 
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of objects, enabling people to experience the space 

in which they will work (Bazillion & Braun, 2001; 

Xia, 2004b). Michigan State University, for 

example, has implemented a CAD system to aid in 

library space management (Haka& Hensley, 2003); 

this allows librarians to measure facilities use so 

that space allocation decisions can be assessed. 

Unfortunately, these systems do not allow for 

integration of data gathered on users' activities. A 

method that combines computer modeling with 

evidence-based approaches for library planning is a 

useful innovation for facilities planning. The VTS 

approach allows for such integration by combining 

observational methods with GIS visualization 

techniques. 

 

Review of Literature 
Michael Behrisch et al., (2013) In this work we 

address the problem of retrieving potentially 

interesting matrix views to support the exploration 

of networks. We introduce Matrix Diagnostics (or 

MAGNOSTICS), following in spirit related 

approaches for rating and ranking other 

visualization techniques, such as Scagnostics for 

scatter plots. Our approach ranks matrix views 

according to the appearance of specific visual 

patterns, such as blocks and lines, indicating the 

existence of topological motifs in the data, such as 

clusters, bi-graphs, or central nodes. 

MAGNOSTICS can be used to analyze, query, or 

search for visually similar matrices in large 

collections, or to assess the quality of matrix 

reordering algorithms. While many feature 

descriptors for image analyzes exist, there is no 

evidence how they perform for detecting patterns in 

matrices. In order to make an informed choice of 

feature descriptors for matrix diagnostics, we 

evaluate 30 feature descriptors—27 existing ones 

and three new descriptors that we designed 

specifically for MAGNOSTICS—with respect to 

four criteria: pattern response, pattern variability, 

pattern sensibility, and pattern discrimination. We 

conclude with an informed set of six descriptors as 

most appropriate for MAGNOSTICS and 

demonstrate their application in two scenarios; 

exploring a large collection of matrices and 

analyzing temporal networks. Advances in sensor 

technology and space science have resulted in the 

availability of vast quantities of high quality earth 

observation data. This data can be used for 

monitoring the earth and to enhance our 

understanding of natural processes. Sensor Web 

researchers are working on constructing a 

worldwide computing infrastructure that enables 

dynamic sharing and analysis of complex 

heterogeneous earth observation data sets. Key 

challenges that are currently being investigated 

include data integration; service discovery, reuse 

and composition; semantic interoperability; and 

system dynamism. Two emerging technologies that 

have shown promise in dealing with these 

challenges are on to logies and software agents. 

This research investigates how these technologies 

can be integrated into an Ontology Driven Multi-

Agent System (ODMAS) for the Sensor Web. 

 

Deshendran Moodley et al., (2010) The research 

proposes an ODMAS framework and an 

implemented middleware platform, i.e. the Sensor 

Web Agent Platform (SWAP). SWAP deals with 

ontology construction, ontology use, and agent 

based design, implementation and deployment. It 

provides a semantic infrastructure, an abstract 

architecture, internal agent architecture and a 

Multi-Agent System (MAS) middleware platform. 

Distinguishing features include: the incorporation 

of Bayesian Networks to represent and reason 

about uncertain knowledge; ontologies to describe 

system entities such as agent services, interaction 

protocols and agent work flows; and a flexible 

adapter based MAS platform that facilitates agent 

development, execution and deployment. SWAP 

aims to guide and ease the design, development and 

deployment of dynamic alerting and monitoring 

applications. The efficacy of SWAP is 

demonstrated by two satellite image processing 

applications, viz. wild fire detection and monitoring 

informal settlement. This approach can provide 

significant benefits to a wide range of Sensor Web 

users. These include: developers for deploying 

agents and agent based applications; end users for 

accessing, managing and visualising information 

provided by real time monitoring applications, and 

scientists who can use the Sensor Web as a 

scientific computing platform to facilitate 

knowledge sharing and discovery.An Ontology 

Driven Multi-Agent Sensor Web has the potential 

to forever change the way in which geospatial data 

and knowledge is accessed and used. This research 

describes this far reaching vision, identifies key 

challenges and provides a first step towards the 

vision. 

 

Zuojin Li et al., (2012) This paper presents a 

drowsiness on-line detection system for monitoring 

driver fatigue level under real driving conditions, 

based on the data of steering wheel angles (SWA) 

collected from sensors mounted on the steering 

lever. The proposed system firstly extracts 

approximate entropy (ApEn) features from fixed 

sliding windows on real-time steering wheel angles 

time series. After that, this system linearizes the 

ApEn features series through an adaptive piecewise 

linear fitting using a given deviation. Then, the 

detection system calculates the warping distance 

between the linear features series of the sample 

data. Finally, this system uses the warping distance 

to determine the drowsiness state of the driver 

according to a designed binary decision classifier. 

The experimental data were collected from 14.68 h 
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driving under real road conditions, including two 

fatigue levels: “wake” and “drowsy”. The results 

show that the proposed system is capable of 

working online with an average 78.01% accuracy, 

29.35% false detections of the “awake” state, and 

15.15% false detections of the “drowsy” state. The 

results also confirm that the proposed method 

based on SWA signal is valuable for applications in 

preventing traffic accidents caused by driver 

fatigue. 

 

Tanja Lange, (2011) Sleep regulates immune 

functions. We asked whether sleep can influence 

immunological memory formation. Twenty-seven 

healthy men were vaccinated against hepatitis A 

three times, at weeks 0, 8, and 16 with conditions 

of sleep versus wakefulness in the following night. 

Sleep was recorded poly somno graphically, and 

hormone levels were assessed throughout the night. 

Vaccination-induced Th cell and Ab responses 

were repeatedly monitored for 1 y. Compared with 

the wake condition, sleep after vaccination doubled 

the frequency of Ag-specific Th cells and increased 

the fraction of Th1 cytokine-producing cells in this 

population. Moreover, sleep markedly increased 

Ag-specific IgG1. The effects were followed up for 

1 y and were associated with high sleep slow-wave 

activity during the post vaccination night as well as 

with accompanying levels of immune regulatory 

hormones (i.e., increased growth hormone and 

prolactin but decreased cortisol release). Our 

findings provide novel evidence that sleep 

promotes human Th1 immune responses, 

implicating a critical role for slow-wave sleep in 

this process. The proinflammatory milieu induced 

during this sleep stage apparently acts as adjuvant 

that facilitates the transfer of antigenic information 

from APCs to Ag-specific The cells. Like the 

nervous system, the immune system takes 

advantage of the offline conditions during sleep to 

foster adaptive immune responses resulting in 

improved immunological memory. 

 

Conclusion 
The study is written from the perspective of library 

professionals, analysing data from 26 semi-

structured interviews of library staff from different 

UK institutions. This is an early qualitative 

contribution to the topic complementing existing 

quantitative and case study approaches. Results 

show that although libraries are playing a 

significant role in RDM, there is uncertainty and 

variation in the relationship with other stakeholders 

such as IT services and research support offices. 

Current emphases in RDM programmes are on 

developments of policies and guidelines, with some 

early work on technology infrastructures and 

support services. Drivers for developments include 

storage, security, quality, compliance, preservation, 

and sharing with libraries associated most closely 

with the last three. The paper also highlights a 

‘jurisdictional’ driver in which libraries are 

claiming a role in this space. A wide range of 

factors, including governance, resourcing and 

skills, are identified as influencing ongoing 

developments. From the analysis, a model is 

constructed designed to capture the main aspects of 

an institutional RDM programme. This model helps 

to clarify the different issues involved in RDM, 

identifying layers of activity, multiple stakeholders 

and drivers, and a large number of factors 

influencing the implementation of any initiative. 

Institutions may usefully benchmark their activities 

against the data and model in order to inform 

ongoing RDM activity. 
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