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WORD OF THE CONERENCE DIRECTOR

A�#NGMUCPFTC�&LWMKȲ
Associate Professor, Ph.D, Faculty of Architecture, 
University of Belgrade Director of the Conference 

This Proceedings from the 7th International Conference Places and Technologies: Keeping up with 
Technology to act Responsively with Urban Environment, which was held in Belgrade in October 
2020, contributes to the discussion about the future of society and places and the role of technol-
ogy in it and discussions with respect to strategy for responsive quality environment. More than 70 
papers from 18 countries were presented during the conference. The organizers of the conference 
were: University of Belgrade (Faculty of Architecture) and Professional Association Urban Labora-
tory (UrbanLab). The aim of the conference was raising the questions about the future of our cities 
and environment, understanding from the critical aspect, the importance and role of technology in 
designing creative ideas to improve places. The stated general objectives point to the necessity 
of a multidisciplinary approach to this matter and comes under the framework of different disci-
plines: engineering and technical sciences, humanities and social sciences that share the same 
visions and goals. However, new urban and building concepts have been created mostly relaying 
on ICT. Furthermore, the main focuses of the articles are related to what extent the technologies 
could provide responsive development of built environment. In contemporary progressive practice, 
XUEDQ�HQYLURQPHQWV�KDYH�EHHQ�GHVLJQHG�WR�DFW�UHVSRQVLYHO\�WR�FOLPDWH�FKDQJH��HQHUJ\�HIͤFLHQF\��
protection of heritage, identity, and the main goal of successful urban development is to provide 
responsive urban plans and urban designs supported with new technologies as the most powerful 
tools for their implementations.

7KH�3URFHHGLQJV�LV�RUJDQL]HG�LQWR�WKH�ͤYH�SDUWV��UHVSRQVLYH�XUEDQ�DQG�WHUULWRULDO�SODQQLQJ��UHVSRQ-
sive urban design, responsive architecture, responsive heritage protection and responsive technol-
ogies in architecture. 

The part with the papers debating about responsive urban and territorial planning is dealing with: 
shrinking cities; the position of towns in digital construction technology environment; public trans-
port; potential of maker movement on sustainable development; the impact of economic factor on 
transforming the urban form;  segregated neighbourhoods and their integration attempts; physical 
planning information system;  relationship between changes in technological cultures and spatial 
development of cities; improvement of life quality using nature based solutions and design of cul-
tural trails. 

The part dedicated to responsive urban design is dealing with: re-invented water-related spaces in 
the built environment; urban form evaluation; shared spaces; the sustainable construction of the 
old communities; spaces that stimulate innovation and creativity and provide a sense of communi-
ty; pedestrian mobility and visual integration; street co-design; inspiration and cultivation of ideas 
in urban design; identity and resilience of open public spaces; security aspects of urban planning 
and design; an urban design technique regarding active aging in outdoor spaces; the challenges of 
dockless cycling;  the use of digital technologies in creating the places of collective memory; tran-
sitioning the public space; the restorative effects of multi-sensory open space design and urban 
living labs for sensitive city.
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The part about responsive architecture has the collection of the papers arguing about: regionalism 
and low-tech in contemporary vernacular architecture; temporary accommodation facility for asy-
lum seekers; BIM based project and digital building model management; rethinking a public insti-
tutes of assistance and charity; cultural, methodological and economic aspects of the laboratory; 
dwelling with the water; architectural analysis of therapeutic canters for drug addicts; human com-
IRUW� LQ�DUWLͤFLDO�SODFH��FROOHFWLYH�KRXVLQJ�DV�QHZ�LGHQWLW\� LQ�UXUDO�DUHDV�WKH�DUFKLWHFWXUH�PDFKLQH�
origins and frameworks of machinic line of thinking in architecture and challenges of designing 
remote communities.

The fourth part, responsive heritage protection is dealing with: digital design techniques to assist 
in the composition of traditional urban buildings;  visualization of architectural heritage; systemic 
approaches in revitalization of old city heritage site; future development of former fortress; a re-
sponsible approach model for regeneration of spatial identity; heritage perceptions; preserving the 
material authenticity; sustainability and resilience in rural areas and revitalisation of the industrial 
heritage along waterfront.

7KH�ͤIWK�SDUW��UHVSRQVLYH�WHFKQRORJLHV�LQ�DUFKLWHFWXUH�LV�GHGLFDWHG�WR��DSSOLFDWLRQ�RI�YHQHHU�EDVHG�
panels in exoskeleton architecture; raising climate resilience in buildings; digital planning, con-
struction submission and approval processes;  integration of architectural and structural aspects 
through the design process; indoor environmental quality; models for contemporary exploitation 
of balneological potential;  nearly zero energy building co2 emissions; open BIM for citizen en-
gagement in sustainable renovation projects; new technologies of construction on Serbian waters; 
evolution of technologies for construction of apartment buildings; origin of citizens and impact on 
city; conventional vs prefabricated buildings; computational method to assess the impact of urban 
climate on the buildings’ energy performance simulations and algorithm-based BIM model analy-
sis methodology at urban level. 

7KH�VLJQLͤFDQFH�RI�WKLV�FRQIHUHQFH�OLHV�LQ�WKH�SUHVVLQJ�QHHG�IRU�WKH�LQWHJUDWLRQ�RI�VPDUW�WHFKQRO-
ogies and contemporary urban concepts which provide sustainable city development. Different 
problems in the domains of urban design and planning, architectural design, building technologies, 
XUEDQ�VRFLRORJ\��,&7��WUDQVSRUW�DQG�WUDIͤF�VWXGLHV��UHVLOLHQFH�RI�SODFH��FOLPDWH�FKDQJH��DGDSWLYH�UH-
use, cities and health, landscape architecture, identity, heritage etc. are presented and discussed in 
more than 70 conference papers made by professors, researchers and PhD students from all over 
Europe and the world.

WH�DUH�FRPPLWWHG�WR�RXU�LQLWLDO�JRDO�WR�LPSURYH�WKH�OHYHO�RI�VFLHQWLͤF�VWDWXV�RI�6HUELD�DQG�WKH�UHJLRQ��
Places and Technologies conference become traditional international event gathering researchers 
all around the world and has provided an opportunity for them to advance their positions in the ac-
DGHPLF�KLHUDUFK\��WR�EXLOG�WKHLU�UHVHDUFK�QHWZRUNV�DQG�WR�GHYHORS�QHZ�VFLHQWLͤF�SURMHFWV��3UHVHQWD-
tion and the quality of the papers that are results of new studies, debates and research strengthen 
our ambition to keep the importance of our conference among many European ones.
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 TECHNOLOGIES – SYSTEM PERFORMANCE AND SOLAR
 INTEGRATION IN BUILDINGS, MOBILITY AND OUR ENVIRONMENT
 _ Angèle Reinders 

24 MAINTENANCE AND MANAGEMENT OF RESIDENTIAL BUILDINGS: 
 TECHNOLOGY AND ITS IMPACT ON CONDOMINIUM LIVING
 _ Dr Nir Mualam

25 SPACE AND TECHNIQUE 
� C�(VE˶IR�.YVEʏMʉ�C�.IPIRE�7OSVYT

//// RESPONSIVE URBAN DESIGN [URB]

28 RE-INVENTED WATER-RELATED SPACES IN THE BUILT ENVIRONMENT
 _ Gábor Heckenast _ Marcel Ferencz Habil _ András Tibor Kertész
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 URBAN FORM EVALUATION IN RELATION TO SUSTAINABILITY
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 MOBILITY ON EVERYDAY EXPERIENCE OF PUBLIC SPACE
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72 THE IMPORTANCE OF YOUNGSTERS’ RESPONSIBLE ACTION IN 
 THE URBAN ENVIRONMENT: AN EXPERIENCE OF STREET CO-DESIGN
 _ Lucia Martincigh _ Marina Di Guida

80 THE CULTIVATION OF IDEAS
� C�%PIOWERHVE�(NYOMʉ�C�%HQMV�-WPEQʏIZMʉ�C�(YFVEZOS�%PIOWMʉ

87 SECURITY ASPECTS OF URBAN PLANNING AND DESIGN: “THE EUROPEAN MODEL”
� C�1MPSW�8SQMG�C�.SZERE�(MRMG�C�)PIRE�4VMSVSZE

95 THE ROLE OF IDENTITY IN SHAPING RESILIENT OPEN 
 PUBLIC SPACES SURROUNDING SMALL URBAN STREAMS
� C�%PIOWERHVE�(NYOMʉ�C�:M˙RNE�7VIXSZMʉ�&VOSZMʉ

104 AN URBAN DESIGN TECHNIQUE REGARDING 
 ACTIVE AGING IN OUTDOOR SPACES
 _ Fernando Brandão Alves _ Lara Mendes _ António Brandão Alves

112 SAFE COMMUNITIES THROUGH ENVIRONMENTAL DESIGN
 _ Giovanni Sergi

119 THE CHALLENGES OF DOCKLESS CYCLING IN THE 
 CITIES OF SE EUROPE: THE EXAMPLE OF BANJALUKA
� C�1PEHIR�1MPEOSZMʉ�C�%PIOWERHVE�7XYTEV

131 SKOPJE PUBLIC SPACES EVALUATED: ANALYSIS AND TYPOLOGIES
� C�(MZRE�4IRGLMON�C�.EWQMRE�7MPNERSWOE�C�(ERE�.SZERSZWOE

139 THE PLACES OF (NON)REMEMBRANCE - THE USE OF DIGITAL 
 TECHNOLOGIES IN CREATING THE PLACES OF COLLECTIVE MEMORY
� C�1MPNE�1PEHIRSZMʉ

145 TRANSITIONING THE PUBLIC SPACE - THE CASE OF BELGRADE SHOPPING MALL
� C�1EVMNE�'ZIXOSZMʉ�C�-ZER�7MQMʉ�C�%PIOWERHEV�+VYNMʏMʉ

155 THE RESTORATIVE EFFECTS OF MULTI-SENSORY OPEN 
 SPACE DESIGN – THE EXAMPLE OF JAPANESE GARDENS
� C�)ZE�:ERMWXE�0E^EVIZMG�C�8IRE�0E^EVIZMG�C�.IPIRE�1EVMG

165 URBAN LIVING LABS FOR SENSITIVE CITY 
 CULTURAL HERITAGE REGENERATION
� C�.EWQMRE�7MPNERSWOE

173 OBSERVING THECITY’SUSERS BEHAVIOURS:PRODUCTION OF A SOCIAL 
 CYCLELEADING TO A SPACE OF COMMUNICATION; CASE OF SIDI-BOUSAID
� C�3RW�&IR�(LESY�C�2SVFIVX�:EWZɧV]�2ɧHSV

//// RESPONSIVE TECHNOLOGIES IN ARCHITECTURE [TECH] 

180 APPLICATION OF VENEER BASED PANELS IN EXOSKELETON ARCHITECTURE
� C�2IHE�7SOSPSZMʉ�C�%RE�/SRXMʉ�C�%RHVIN�.SWMJSZWOM

188 RESEARCH ON ENERGY SAVING PERFORMANCE AND PROMOTION STRATEGY OF  
 WATER PURIFICATION PLANT IN NORTH CHINA—
 — CASE OF WATER SUPPLY SUP PORTING PROJECT IN SHENYANG
� C�,I�.MR�C�&ɧPMRX�&EGLQERR

196 RAISING CLIMATE RESILIENCE IN BUILDINGS ON THE 
 WESTERN MEDITERRANEAN COAST—MERGING PASSIVE 
 AND ACTIVE NATURAL VENTILATIVE COOLING TECHNIQUES
� C�2MOSPE�4IWMG�C�%HVMER�1YVSW�%PGSNSV�C�.EMQI�6SWIX�'EP^EHE
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� C�/YVX�&EXXMWXM�C�1EVOYW�(ɻVR�C�'LVMWXSTL�)MGLPIV�C�.EGUYIPMRI�7GLIVVIX�C�8SVWXIR�9PPVMGL
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 THROUGH THE DESIGN PROCESS: INDIVIDUAL RESIDENTIAL BUILDING
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� C�&YHMQMV�7YHMQEG�C�%PIOWERHVE�9KVMRSZMʉ�C�6EHSNOS�3FVEHSZMʉ
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ABSTRACT 

The primary health issues of modern urban lifestyle are stress-related and can lead to serious dam-
age to both physical and mental wellbeing. In this context, the topic of restorative effects of natural 
HQYLURQPHQWV�DQG�PXOWL�VHQVRU\�GHVLJQ�RI�SXEOLF�RSHQ�VSDFH�LV�UDWKHU�VLJQLͤFDQW��7KLV�SDUWLFXODU�
paper aims to expand the knowledge base regarding different relations between the characteristics 
of urban design, sensorial aspects of space and their therapeutic and healing effect. Focusing on 
users’ multiple sensory dimensions, sensory parks emphasize the stimulation of various senses, en-
hancing human communication with others, and positive emotional responses. Multi-sensory per-
ception in a rehabilitation garden is closely related to the users’ sense of existence, emotions, and 
SK\VLRORJ\�DQG�LW�FRXOG�HVWDEOLVK�D�ZRUGOHVV�̸FRPPXQLFDWLRQ̹��ZKLFK�LV�EHQHͤFLDO�WR�UHDOL]H�DQ�H[-
tended emotional and existential awareness and increase the mental restorative effect accordingly.

The methodology is based on the focused literature review regarding theoretical concepts such as 
Environmental psychology, Attention Restoration Theory, Place Attachment, Restorative gardens, 
etc. Also, this paper will present the case study analysis, including expert observation of good prac-
tice examples of Japanese gardens and open public space. Therefore, this paper will examine the-
ories and practical examples that show the therapeutic impact that the multi-sensorial approach 
LQ�GHVLJQ�KDV��$V�D� UHVXOW�� WKURXJK� WKH�PHWKRGRORJ\�PHQWLRQHG�DERYH� WKH�VSHFLͤF�VHW�RI�VSDWLDO�
guidelines for successful urban design of sensory open space will be presented.

KEYWORDS _ multi-sensory, public space, urban design, healing space, wellbeing, Japanese gardens

+0641&7%6+10�

In the modern era of everyday life, one of the most critical resources is public health. According to 
WKH�VDOXWRJHQHVLV�EDVHG�DSSURDFK�DQG�WKH�SULQFLSOHV�RI�&RQVWLWXWLRQ�RI�:+2�KHDOWK�LV�GHͤQHG�DV���
“a state of complete physical, mental, and social wellbeing and not merely the absence of disease 
RU�LQͤUPLW\̹�DQG�LW�LV�D�ULJKW��DQG�DV�VXFK�LW�XQGHUSLQV�DOO�RWKHU�IXQGDPHQWDO�ULJKWV��ZKLFK�EHORQJ�WR�
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all people” (WHO, 2010d; Antonovsky, 1979). The initiative of the World Health Organization - Re-
JLRQDO�2IͤFH�RI�(XURSH�EHJDQ��LQ�������ZLWK�WKH�ODXQFKLQJ�RI�+HDOWK\�8UEDQ�3ODQQLQJ�,QLWLDWLYH��ZKLFK�
integrated the concept of health and wellbeing into sustainable development. Today, main health 
issues regarding urban lifestyle in city areas are stress-related and can lead to serious damage to 
both physical and mental wellbeing. In this context, the topic of restorative effects of natural envi-
ronments is widely recognized as important for individuals as well as for public health in general.   
Urbanisation is connected with serious problems regarding public health. In developed countries, 
people spend the majority of their time in densely built environments, thus weakening the oppor-
tunity for people to interact with the natural environment (Cleveland, 2014; Kaplan, 1995). With the 
new millennia, urban theory, as well as urban design throughout the world is returning to the issue 
of open spaces usage, particularly regarding public open spaces. In this context, open public space 
is understood not as streets, alleys, buildings, but as the green environment with elements of natural 
setting that act as “lungs” of the city (WHO, 2017 ). Health and wellbeing of urban residents can 
be enhanced through the adequate usage of these well designed open green spaces. Therefore, 
urban planners and landscape architects have a complex role in the design of open space in order 
to transform them into restorative and healing environments and provide for this growing number 
of urban residents.
In this paper, in particular, we are dealing with the design guidelines for therapeutic environments. 
Good design of open space in cities worldwide is critical and multi-sensory design is considered a 
QHZ�SDUDGLJP�IRU�ZHOOEHLQJ�GHVLJQ��ZKLFK�LV�UDWKHU�VLJQLͤFDQW��7KH�DLP�RI�WKLV�SDSHU�LV�WR�H[SDQG�WKH�
knowledge base regarding different relations between the characteristics of urban design, sensorial 
aspects of space and their restorative and healing effects. Based on the good practice examples, 
UHJDUGLQJ�QDWXUDO�DQG�EXLOW�FKDUDFWHULVWLFV�RI�UHVWRUDWLYH�VSDFHV��ZH�ZLOO�WU\�WR�GHͤQH�WKH�VHW�RI�XUEDQ�
design guidelines for open public space in order to increase the quality of urban life in the city.

$#%-)4170&�4'5'#4%*

The theoretical background of this research is focused on multi-sensory design principles that can 
transform open space into healing environments with restorative effects. In the last few decades, 
more and more researchers, theoretical concepts, declarations and organizations are connecting 
the open space characteristics, such as greenery, fresh air, sunlight and natural settings with pos-
itive health outcomes. However, this topic is not new, in past centuries, these open spaces were 
VHHQ�DV�HVVHQWLDO�FRPSRQHQWV�RI�KHDOLQJ�LQ�VHWWLQJV�UDQJLQJ�IURP�PHGLHYDO�PRQDVWLF�LQͤUPDULHV�WR�
the variety of gardens (Djukanovic, 2016). Aside from these natural settings, built characteristics of 
open space can influence people behaviour and in that sense have a positive restorative effect on 
people (Ulrich, 1993; Ulrich et al., 1991). One of the main objectives of the healthy city concept is to 
provide a physical environment that supports health, recreation and wellbeing.

6JG�ŬTGUVQTCVKXG�JGCNKPI�GPXKTQPOGPVŭ
There is growing recognition for the role of open space, focusing on green infrastructures, such as 
gardens and parks in overall physical and mental health and wellbeing. The therapeutic effect of 
RSHQ�VSDFH�KDV�EHHQ�D�FUXFLDO�WRSLF�RI�PDQ\�VFLHQWLͤF�W\SHV�RI�UHVHDUFK�LQ�WKH�ODVW�IHZ�GHFDGHV��'LI-
ferent theories and theoretical concepts, which are dealing with the subject of restorative environ-
ments, are based on environmental psychology and psycho-evolutionary theories. Based on these 
WZR�WKHRULHV��GLIIHUHQW�VFLHQWLͤF�FRQFHSWV�DUH�GHYHORSHG��3V\FKR�SK\VLRORJLFDO�VWUHVV�UHGXFWLRQ�WKH-
ory proposes that exposure to natural stimuli triggers a parasympathetic nervous system response 
leading to a more positive emotional state and mental health (Franco et al., 2017; Ulrich, 1983; Ulrich 
et al., 1991). On the other hand, well-known Attention Restoration Theory (ART)  suggests that there 
are several components of restorative environments that are derived from nature: 1. being away, 2. 
soft fascination, 3. extent and 4. compatibility.
Regarding restorative effects of natural environments Olmsted (1865) stated that: “it employs the 
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mind without fatigue and yet exercises it; it tranquillizes and yet enlivens it; and thus, through the 
influence of the mind over the body, gives the effect of refreshing rest and reinvigoration to the whole 
system” (Olmsted, F. L. (1865). p. 22, cited in Kaplan, 1995).  A range of authors from psychologists 
and sociologists to landscape architects and urban planners are contemplating the role of nature 
and open space in public health and wellbeing, on different levels. Firstly, natural characteristics can 
contribute to physical and mental health. Restorative environments, natural views, ambient, colours 
and sounds can have a soothing and calming effect and influence stress reduction, which directly 
affects the heart rate and blood pressure (De Vries, 2010; Ulrich, 1984). Apart from natural qualities, 
built characteristics of open space can engage people in physical activity, sport and recreation as 
well as socialization and communication (Thake et al., 2017; Tyrväinen et al., 2014). These activities 
are strongly connected with positive behaviours that have restorative outcomes on people. Urban 
JUHHQ� VSDFHV� SDUWLFXODUO\� RIIHU� KHDOWK� EHQHͤWV� IRU� FLWL]HQV� LQ� GHQVH� XUEDQ� DUHDV�� � ,Q� WKH� FXUUHQW�
modern era where we are either exposed to the social distance in open public space or staying in our 
homes away from the natural environment, we learn to cherish restorative open spaces with their 
FUXFLDO�VLJQLͤFDQFH�IRU�QRUPDO�DQG�KHDOWK\�HYHU\GD\�OLYLQJ�
World Health Organization has released important publications in 2016 and 2017 (WHO, 2016; WHO, 
2017) where they list and explain in detail all of the positive effects that open green space can have. 
,Q�DGGLWLRQ��WKH�YDULHW\�RI�VWXGLHV�DQG�UHVHDUFKHUV�DJUHH�WKDW�RYHUDOO�EHQHͤWV�RI�QDWXUDO�VHWWLQJV�RQ�
people are: improved mental health and cognitive function improved functioning of the immune sys-
tem and improved physical health (Thake et al., 2017; Tenngart & Hagerhall, 2008; Tyrväinen et al., 
������8OULFK��������8OULFK�HW�DO���������:KHQ�VSHDNLQJ�DERXW�WKH�VSHFLͤF�UHVWRUDWLYH�HQYLURQPHQWV��
one of the main concepts that emerged from theoretical research were different kinds of gardens, 
such as healing gardens, which are often connected with healthcare facilities (Cooper Marcus and 
Barnes, 1995) and Japanese gardens, as a representation of multi-sensory natural environments. 
 
/WNVK�5GPUQT[�'ZRGTKGPEG�QH�PCVWTG�CPF�KVU�KORCEV
While strolling down the forest, one can, according to Echart Tolle, experience the sacredness of 
nature that connects us to the stillness within. In his video “a walk through nature”, he talks about 
the acute alertness, which happens when we slow down and just observe what nature has to offer. 
It is essential to educate people on how to stop and to focus on the environment. According to him, 
what happens is the connection to the present moment while we are listening to the subtle sounds 
and watching the environment around us. Throughout history, the natural environment has been 
EHOLHYHG�WR�EH�YHU\�EHQHͤFLDO�IRU�PHQWDO�UHVWRUDWLRQ��PDLQO\�EHFDXVH�LW�VWLPXODWHV�DOO�RXU�VHQVHV��
in a harmonious way, while not seeking direct attention. In the aforementioned Attention Resto-
ration Theory, or ART, developed by Stephen and Rachel Kaplan (1989) the mental fatigue recovery 
stage starts, when the thoughts, concerns and worries, demanding our direct, effortful attention 
start flowing away, and leave some quiet space for the mind to relax. Sensory elements of open 
JUHHQ�VSDFH�KDYH�EHHQ�UHFRJQL]HG�ͤUVWO\�DV�DQ�DLG�LQ�WKH�WXEHUFXORVLV�WUHDWPHQW��$OVR��RQO\�YLVXDO�
stimulants have been proven to have great healing “power” regarding studies from the early 20th 
century (Ulrich 1984).

5GPUQT[�ICTFGPU
Focusing on users’ multiple sensory dimensions, sensory parks and gardens emphasize the stimu-
lation of various senses, communication with others, and positive emotional responses. Multi-sen-
sory perception in a rehabilitation garden is closely related to the users’ sense of existence, emo-
WLRQV�� DQG� SK\VLRORJ\� DQG� LW� FRXOG� HVWDEOLVK� D�ZRUGOHVV� ̸FRPPXQLFDWLRQ̹��ZKLFK� LV� EHQHͤFLDO� WR�
realize a widespread emotional and existential awareness and increase the mental restorative effect 
accordingly. The following good practice examples of traditional Japanese gardens will try to ex-
plore the restorative effect of designing a space while incorporating various senses into space plan-
ning. This type of gardens has been chosen due to their unique approach regarding sensory design, 
that thrives from Buddhism and Zen concepts.  
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The methodology used in this particular paper is based on the critical and focused literature review 
regarding different theoretical concepts and case study analysis of good practice examples. Re-
garding the topic of urban design of healing and restorative environments, most used contemporary 
methodologies for research are Evidence-Based Design and Post-Occupation Evaluation. These are 
both collaborative techniques that put the focus on people, on individuals, on users (Ulrich et al., 
1991).  This research process is divided into several steps that are chronologically listed below: 

_ Theoretical background research;
_ Good practice examples - expert observation research;
_ Developing a unique set of design guidelines and recommendations to be implemented in 
the next future to legislation.

Theoretical background research is crucial for understanding the subject of restorative and healing 
environments, trying to answer the questions such as: How do people perceive the environment; 
What makes any environment restorative; Why do we choose natural over urban spaces; How nat-
ural settings can improve overall physical and mental health and wellbeing. The answers to these 
questions we found in theoretical concepts, such as: Environmental psychology, Psycho-evolution-
DU\�WKHRU\��3V\FKR�SK\VLRORJLFDO�VWUHVV�UHGXFWLRQ�WKHRU\��$WWHQWLRQ�5HVWRUDWLRQ�7KHRU\�DQG�GLIIHUHQW�
theoretical concepts, mentioned and explained earlier. In addition to the theoretical, this paper will 
present the case study analysis, including expert observation of good practice examples of Japa-
nese gardens, seen as multi-sensory gardens and therapeutic environments in open public space. 
7KH�IRFXV�RI�WKH�UHVHDUFK�LV�RQ�WKH�VSHFLͤF�GHVLJQ�SULQFLSOHV�DQG�JXLGHOLQHV�WKDW�DUH�UHSUHVHQWHG�
in these gardens. Through the generalization of the data, by connecting the theoretical and prac-
tical solutions, we tried to develop a unique set of design guidelines and recommendations for the 
multi-sensory design of open space. In the next chapter, we are going to systematically present 
some of the results of this research.

4'57.65���%#5'�567&; 

,Q� WKLV�SDSHU� WKHUH� LV� WKH� LQWHQWLRQ� WR�VKRZ�RQH�RI�PRVW�VLJQLͤFDQW�FDVH�VWXG\�DV�-DSDQHVH� URZ�
model, already mentioned as pioneer activists in this topic, we are going to present the overview of 
our observation regarding restorative, sensory types of environments. We will analyze ways in which 
different senses are stimulated and planned, using landscaping tools. 
Japanese gardens are traditional gardens deriving from Japan, designed to unfold the essence of 
nature. They are a perfect combination of the natural landscape and man-made scenery, constantly 
changing and evolving over time and different seasons. They are meticulously planned sanctuaries 
that integrate all the senses, creating a calming atmosphere that aims to clean the mind and awaken 
the soul.
Visual elements of Japanese gardens: The visual side of Japanese garden design highlights tran-
sience and imperfection following the dynamic essence of Zen philosophy. This system could be 
related in historian difference between French gardens, perfectly organized in symmetry and an En-
glish one, known for its natural imperfection with intent. Since there are many visual elements we 
will focus here only on a few, most distinguished ones, such as: (1) The balance and asymmetry; 
(2) The fractal composition of Ryoanji temple; (3) The Borrowed Landscapes (Shakkei): Travelling 
through space and time; 
(1) The balance of a-symmetry: This concept is derived from the dynamic philosophy of Zen and 
Tao. After the Japanese civil war in the 15th century, and the rise of Zen Buddhism, the idea of 
experiencing the garden as a dynamic process brought the idea of asymmetrical balance. In the 
Book of Tea, Kakuzo Okakura writes that only the one who completes the incomplete can discover 
true beauty. For him, the power of life and art is in their (dynamic) ability to grow. According to ART 
by Kaplan and Kaplan, such an environment restores the mind by stimulating effortless attention, 

[URB]
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followed by a sense of mystery and continuous motivation for discovery, valuable for avoiding the 
feeling of boredom (Kaplan & Kaplan, 1989). Several design elements are part of this concept: Asym-
metrical composition of garden elements (rocks, shrubs, trees, water features); The elements would 
form compositional triangles, with uneven sides, always guiding the eyes to different parts of the 
garden. This would enhance the sense of the depth of space, leading the eyes to zig-zag along with 
the garden; The rocks, the bone structure of a Japanese garden, are always placed in groups of odd 
numbers - 3, 5, 7, emphasizing the sense of incompleteness; In order to obtain the sense of harmo-
ny and serenity, a general rule of golden ratio was used for the spacing and rhythmic play between 
elements.
(2) The fractal composition of Ryoanji temple: Kyoto’s Ryoanji Temple, is one of the most famous 
]HQ�JDUGHQV�FRQVLVWLQJ�RI�D�FRPSRVLWLRQ�RI���� URFNV�VSUHDG�DFURVV�D�JUDYHO�ͤHOG��(VWKHU�6WHUQ-
berg, in her book “Healing Spaces”, explained that only recently the researchers from Japan, dis-
covered using a technique called medial-axis transformation, the fractal pattern behind the rock 
cluster composition. According to this research, the rock clusters, when observed from a slight left 
point of veranda (where visitors sit), form the fractal contour of a tree, growing into branches as 
the vision flows down the garden (he total thickness of the branches at a particular height is equal 
to the thickness of the trunk). Ary Goldberger, a professor of cardiology at Harvard Medical School, 
suggested that when we gaze at fractal structures (“porous” holiness, carved-out appearance, the 
repetition of various shapes in nature or gothic churches), our mind responds to the complex, re-
petitive, increasing-decreasing patterns. Freed from rigid boundaries of scale, the mind can move 
inward or outward, up or down, at will.  (Sternberg, 2009). In addition to the fractal composition, the 
absence of sensory stimulation is considered a very powerful meditation tool of the abstract Zen 
JDUGHQV��7KH�ZKLWHQHVV�RI�YDVW�JUDYHO�ͤHOGV�LQ�EHWZHHQ�WKH�YHU\�IHZ�URFNV��FDOOV�IRU�DQ�XQIRFXVHG��
meditative gaze.

 
_ Figure 1: Kyoto’s Ryoanji Temple: source: www.japan-guide.com

(3) The Borrowed Landscapes (Shakkei): Travelling through space and time: Shakkei or Borrowed 
Scenery is a design principle where the background elements such as mountains or trees are inte-
grated into the landscape, manipulating the viewer’s perspective. In this way, the boundary between 
interior and exterior disappears. The famous scenes similar to postcards (like Mount Fuji) were 
scaled and reproduced by precise positioning of stones, gravel, and other greenery, in relation to the 
background. Therefore, the promenade through the garden allowed an imaginary time and space 
travel through all these different environments. According to ART, when facing mental fatigue, a 
great rescue and restoration tool could be travelling to the other worlds, where we discover beautiful, 
serene places that foster a sense of awe.
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7SRMG�IPIQIRXW�SJ�.ETERIWI�KEVHIRW: The landscape appeals to all senses. The shape of gardens 
DQG�FKRVHQ�PDWHULDOV�FUHDWH�VSHFLͤF�DXUDO�HQYLURQPHQWV�̰�VFHQHV�
The setting of Japanese tea house gardens (rojiniwa) developed in the 16th century with the tea 
PDVWHU�6HQ�QR�5LN\X�DQG�WKH�ͤ UVW�LQGHSHQGHQW�WHD�KRXVH��,W�FRPELQHV�WKH�HOHPHQWV�RI�JDUGHQLQJ�DQG�
serving tea. In order to reach the tea house, one needs to cross the Roji (path) through inner and out-
er gardens. The outer garden serves as a sonic buffer zone, with more controlled landscaping. The 
inner garden is a place for quietness, positioned to be away from the outside noise. There, a more 
natural arrangement of plants occurs, with deep tree shades, a carpet of moss and lightly trimmed 
to follow a natural look. One can be in the middle of the city and yet feel as if they are in the woods, 
Kakuzo Okakura writes in the book of tea. The idea behind the Roji path leading to the tea house 
is to represent a break from the everyday thoughts and worries. In the other types of gardens, like 
stroll gardens, different sonic interventions occur. Michael D. Fowler, in his book called Sound World 
of Japanese gardens, explains how visual and aural elements are intertwined. He calls this phe-
nomenon an acoustic horizon: “Waterfalls are obvious design features that provide an aural content 
that can focus attention locally, or equally mask the exterior, or articulate a particular region in the 
garden through an auditory zone or acoustic horizon“ (Sound World of Japanese gardens, page 35). 
He further explains that the tuning of the sound produced by water is done by different placement 
of rocks and variation of drop depth. In addition, in order to plan various acoustic zones, special at-
tention is paid to positioning the greenery in the gardens: different atmospheres emerge according 
to places where birds are feeding, roosting or crickets singing. Berry trees or shrubs invite birds. The 
bird sounds are particularly important as a restoration tool, because their presence, subconsciously, 
represents the lack of danger in a natural environment.
Textures: Along the Roji path, the rustic, naturally looking stepping-stones are carefully chosen to 
slow down the movement of the visitors. As visitors walk into the peaceful, natural environment of 
the inner tea garden, they should get the feeling of travelling long distances: out of the hectic every-
day life in the city into the serene, far away forests and mountains. Thus, while walking slowly across 
the stepping stone path, there is enough time to calm down and release the mind chatter, before 
arriving restored to the tea house. Sometimes the water is poured over the stepping stones, making 
it slippery, so one would walk even more slowly and carefully, watching every step. 

 

_ Figure 2: Roji path, source: https://learn.bowdoin.edu/

Often, as well as other sensory cues, textures are chosen to manipulate viewers’ perception of real-
ity. Rocks symbolically represent different natural elements: rivers, sea, mountains, lakes, evoking 
the feeling of distant landscapes. When representing mountains, for example, rocks have pyramid 
shapes, with jagged or stepped edges. When they represent rivers and shorelines, their shapes are 
smooth rounded or flat. Since their role is just to sparkle imagination and open a mental space to 
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different worlds, they are planned only to be viewed from a distance and meditated upon. Plants 
FDQ�DOVR�DIIHFW�WKH�VHQVH�RI�VFDOH�LQ�WKH�VLWH��)RU�H[DPSOH��ͤQH�GHWDLOHG�WH[WXUHV�RI�PRVV�RU�MXQLSHU�
RQ�WKH�URFNV�HQKDQFH�WKHLU�VL]H��VKUXEV�DQG�JURXQGFRYHUV�HYRNH�ͤHOGV�RU�IRUHVW�IORRUV��FUHDWLQJ�D�
very relaxing sensory ambience. Wildflowers like irises, or ferns, bring a sense of grace to the overall 
atmosphere. 
Smell: Fragrance is not always necessary in Japanese gardens. The natural feel calls for subtleness, 
freshness (of forest pines and moss) and delicacy, unlike modern sensory gardens which are very 
intense.  But sometimes, fragrant plants are still planted, such as: Winter Daphne, Common gardenia 
or Rhaphiolepis umbellate.
:LWKLQ�WKLV�FKDSWHU��ZH�KDYH�LGHQWLͤHG�VRPH�RI�WKH�PRVW�GLVWLQJXLVKHG�IHDWXUHV�RI�-DSDQHVH�JDUGHQV�
in the context of unique sensory design. In the following table, we summarised some of the afore-
mentioned design principles as recommendations and guidelines for gardens in order to transform 
them from mere green space to restorative or healing environments.
:LWKLQ�WKLV�FKDSWHU��ZH�KDYH�LGHQWLͤHG�VRPH�RI�WKH�PRVW�GLVWLQJXLVKHG�IHDWXUHV�RI�-DSDQHVH�JDUGHQV�
in the context of unique sensory design. In the following table, we summarised some of the afore-
mentioned design principles as recommendations and guidelines for gardens in order to transform 
them from mere green space to restorative or healing environments.
Once when the importance of healing places are implemented as a most needed element in the new 
organization of public spaces in the years to come, it would be wise to insert those guidelines in 
ERRNOHWV�RU�PDQXDOV�IRU�WKHLU�GHVLJQ�RU�HYHQ�DV�WKH�SDUWV�RI�OHJDO�REOLJDWLRQV�DQG�RIͤFLDO�JXLGHOLQHV��
Only when inserted in legislation, new investors and/or city councils will have to use them and ful-
ly implement in. These regulations are already, fully or partially implemented in countries such as 
Holland of France.

_ Table 1: General design recommendations for sensory gardens and healing spaces, source: author 

_ Table 2: Design guidelines for sensory gardens and healing spaces, source: author

 
 

 

A) General recommendations 
 
Assemble a team of experts before the beginning of the design project 
 
Enable the participation of users / evidence-based design 
 
Use natural potentials of the location/greenery, sunlight, fresh air, etc. 
 
Respect the context and identity of the place 
 

Enable a sense of control and peace and comfort 

Engage all the senses 

Table 2: Design guidelines for sensory gardens and healing spaces, source: author 

B) Design suggestions: 
 
Use natural, rustic materials; 
Pay special attention to positioning the greenery in the gardens 
 
Use the balance of a-symmetry /asymmetrical composition of garden elements  
 
 
Design curving and bending paths, using various natural textures that would speed or slow the movement, 
for intimacy and mystery (“the beauty lies in the tension of the unknown”) 
 
Use the principles of the golden ratio  
 
“Imitating the principles of nature” with the fractal composition of key landscape elements in the garden 
 
“Borrowing the distant scenery or the context beyond the garden”, gradual positioning of elements from 
smallest to biggest in the background; emphasize the sense of depth with colour: blue, dark green and grey 
for the background, yellow and white for the foreground 
 

Design quiet places deprived too much sensory stimulation, such as Dry Zen gardens, for meditation, 
sensory breaks. 
Combine the elements of gardening and serving tea, such as designing a viewing shelter or a tiny house in 
the garden where people can pause and rest, drink a tea. 

Design several sound devices:  
-Discrete dripping or murmuring water for tranquillity 
-Waterfall insulates exterior noise and generates good sound - the water barrier 
-A water pond or a hard surface such as stone reflects environmental sounds 
-Plan the bird sounds, by planting shrubs that attract them and water basins 
 

Design space with subtle smell, freshness and delicacy. 

Plan the smells, sounds and foliage colours throughout different seasons 
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In the era of increased stress and health-threatening issues that surround us, the main focus re-
garding our habitat and living environment should be on preserving natural resources and increas-
ing overall public health and wellbeing.  A paradigmatic shift towards an integrative understanding 
of the determinants of health and wellbeing extended the health preservation beyond the healthcare 
institutions and emphasized the role of the environment. 
We, as people, are drawn to natural environments and open space. This paper summarised the ex-
LVWLQJ�HYLGHQFH�RI�VLJQLͤFDQW�SRVLWLYH�HIIHFWV�RI�XUEDQ�RSHQ�VSDFHV�DQG�QDWXUDO�JUHHQ�VXUURXQG-
LQJV�RQ�SHRSOH��7KHUDSHXWLF�HQYLURQPHQWV�RIIHU�PDQ\�SXEOLF�KHDOWK�EHQHͤWV��VXFK�DV�SV\FKRORJLFDO�
relaxation and stress reduction, enhanced physical activity, immune system elevation and overall 
physical health.
Urban planners and landscape architects have a complex role in the design of urban open space in 
order to transform them into healing environments and provide for this growing number of urban 
residents. 
There is a strong connection between multi-sensory environments and restorative or healing spac-
es. Traditional Japanese gardens are a great example of a multi-sensorial space, portraying the 
Universal laws on a subconscious, bodily level, through various visual and aural scenes, as well as 
smell and touch. Therefore, every single bush or flower is planted carefully, every stone positioned 
with a precise function. While slowly moving through the garden, one gently gets to explore differ-
ent times and places. The most intense restorative effect comes from shifting the focus from the 
self-absorbed mind to the bodily sensations, leaving 
 Isabelle Stengers much space for rejuvenation and restoration of mind and body.  Planning this kind 
of complete and complex experience can be a great inspiration for today’s architects and planners, 
who often neglect the importance of various senses in the design process of restorative places. 
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These sensory values of gardens and natural settings are recognized on the national level, pro-
moting green urban re-use of old industrial and infrastructure heritage, such as “Highline” project 
in New York, or similar ones in Paris and other parts of Europe. Even the “common men”, intuitively, 
understand the impact of nature, with the example of urban community gardens that are developed 
inside the living area by the inhabitants themselves. 
Overall, the main contributions of this particular paper are expanding the knowledge base regarding 
UHVWRUDWLYH�HIIHFWV�RI�RSHQ�SXEOLF�VSDFH�RQ�RXU�KHDOWK�DQG�ZHOOEHLQJ�DQG�GHͤQLQJ�D�VHW�RI�XQLYHUVDO�
recommendations and guidelines for multi-sensory open space with restorative effects.
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