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Introduction:

Wireless networks and mobile devices are radically reforming our contemporary notions 

of urban place. As the traditional architectural defi nitions of public and private are blurred 

by the infi ltration of portable electronics and the invisible edges of wireless connectivity, 

the dynamics of the urban environment grow progressively more complex. Though these 

were once easily delineated through the shades of the Nolli Map,[1] they are now blurred 

by the technologies of text messages and cell phone calls that can reach us anywhere, the 

phenomena of camera phone peeping, and the interception of wireless transmissions.

In addition, as portable electronics become integrated into the ways in which we navigate 

cities, our relationship to place becomes one that is increasingly mediated. Network 

technologies are moving away from their hardwired roots, to a mobile computing model in 

which both the network transmitters and the technologies that access them are portable.[2] 

These advances activate a new urban dynamic that is no longer based on references to 

static landmarks, but on a notion of the city in which the events themselves become 

spatial references.[3]

Although they are not physically obvious, the boundaries of wireless technology have 

profound implications for our notion of the space of the city. They suggest a changing 

model of urban reference that is modifi ed not only by patterns of communication but also 

by zones of connection and disconnection. Mobile phone connectivity, WiFi (Wireless 

Fidelity) access, and ad-hoc networks[4] generate a series of boundaries that continually 

reconfi gure urban space. Such networks may create density in public spaces by overlaying 

free access or marginalize urban areas, as they become known as “dead zones” in the 

connective tissue of mobile communication. 

TRACE [5] is a project that examines the layering of physical space with the on and off TRACE [5] is a project that examines the layering of physical space with the on and off TRACE

zones of the wireless network. The project seeks to blend the corporeal experience of the 

city with the invisible qualities of the network, creating a narrative mapping of the hybrid 

space between them. This mapping is one that challenges a purely static notion of public 

space to promote a temporal logic of the city that refl ects the fl uctuating character of the 

wireless network. 

TRACE borrows from the conventions of cartography to produce a series of maps that TRACE borrows from the conventions of cartography to produce a series of maps that TRACE

visualize the Hertzian landscape. Each map responds to a different state of the wireless 

network, examining the binary qualities of being on and off the network, in locked or 

unlocked zones, and in areas of unique or default node names.  State changes are 

triggered by participants’ routes through the city, which enact the relationship between the 

physical experience of the urban landscape and the network. As surveyors of this evolving 

landscape, they contribute to a collaborative mapping of this hybrid terrain. By making this 

topography visible, TRACE seeks to reveal the intersection of the physical and immaterial 

infrastructures of the city.

Section 1: Node Dynamics

Hertzian FootprintsHertzian Footprints

Since the invention of radio transmission, in the late nineteenth century[6], the technologies 

of wireless electronics have increasingly crowded the airwaves of the city. The relay of 

satellite television, radio broadcasts, cell phone transmissions, and WiFi hotspots fi ll the 

electromagnetic spectrum, creating an invisible Hertzian space that overlaps with the 

physical infrastructure of the city. Although unseen, this landscape has its own physical 

contours created by transmission ranges, signal strengths, and frequencies. In addition, 

as Hertzian space interacts with the physical landscape of the city it creates a hybrid 

space of shadows and hotspots that conform to the topography, architecture, and weather 

patterns of the space it overlays.[7] 

Hertzian space has a signifi cant effect on the way we occupy the physical space of the city. 

Avoiding dropped calls in tunnels, fi nding locations with strong signal to use a cell phone, 

or a WiFi hotspot to check e-mail are familiar examples. As our notions of physical space 

become increasingly informed by the fl uctuations of wireless technology, our traditional 

points of urban reference also shift.[8] 

Current projects in spatial annotation--the process of inscribing space with an electronic 

tag--offer examples of this changing orientation.[9] These projects utilize location-sensing 

technologies, including GPS (Global Positioning Systems) and wireless networks, to 

augment physical space with its digital double of media annotations. An annotation might 

be a collaborative map, documenting one’s memories or associations with a site.[10] 

Alternatively, advertisers may use this space to broadcast a nearby restaurant or an item 

on sale in a neighborhood store. In addition, data on current traffi c patterns, weather 

conditions, or crime rates may also be used to mediate one’s journey through the city. 

Generically, these examples can be qualifi ed as temporal data. Spatial annotation includes 

media that may be revised by the day, hour or minute. In turn, our understanding of the city 

may become increasingly informed by temporary references. When compared with the time 

scale of architecture, a building constructed as a landmark to last decades or centuries, this 

raises questions about the structure of urban space. Do these changing references begin 

to undermine a more permanent architectural framework, including the iconic landmarks 

of the clock tower, or church steeple? As electromagnetic fi elds increasingly become the 



carriers of data that inform our notions of space, will they become new reference points to 

the urban landscape, creating the Hertzian equivalent of the landmark? 

Thousands of WiFI hubs are installed in residential and commercial spaces every week, 

each of which further disintegrates the traditional architectural boundaries between public 

and private space. A typical WiFi hub may have a signal radius of 150 feet. Some of these 

hubs extend intentionally and unintentionally into public space, creating an invisible front 

porch to the houses, apartments and businesses where they are installed. This spatial 

phenomenon has produced new urban practices in which neighbors or passers-by access 

unlocked private networks to borrow bandwidth. As private space is extended into the 

public realm, the margins of the built infrastructure become increasingly eroded by the 

use patterns that penetrate them. Current debates over whether these WiFi signals are 

part of the public commons or are the wireless equivalent of stealing private property are 

especially illustrative of the confusion between public and private space.

As the traditional structures of urban reference are intersected by the dynamics of an 

unseen landscape, how are new means of orientation created? In his essay entitled 

“Thinking About Cities as Spatial Events,” Urban Planner, Michael Batty proposes that 

“ It is possible to conceive of cities as being clusters of ‘spatial events’…”[11] He 

argues for a temporal understanding of the life of the city as a means for appreciating 

the profound effects of events that take place in cities over short periods of time. Batty 

examines examples as benign as pedestrian patterns at a carnival to the signifi cant chaos 

in Manhattan on September 11, 2001, and proposes that, as a discipline, urban planning 

focus on these temporal events. 

In addition, as both the corporeal and Hertzian experiences of the city are examined as 

temporal events, they reconfi gure our notions of space from the static to the temporary. 

This hybrid landscape, and the urban patterns it creates, are a further example of what 

Batty would refer to as “spatial events.” His model of the event as a reference for urban 

activity offers a context for understanding the dynamics of the emerging wireless landscape 

and its impact on city life. By focusing on the city as an ever-changing experience, we may 

begin to register its’ ephemeral dynamics as signifi cant mechanisms in the creation of 

urban space. 

“Space as a Practiced Place”“Space as a Practiced Place”

If, as Batty suggests, the city is considered as a system of spatial events, then space can 

be reexamined as a construction of the actions of its inhabitants. In his book The Practice 

of Everyday Life, Michel de Certeau defi nes urban space according to the patterns of those 

who use it. He suggests that “…space is composed of intersections of mobile elements. 

It is in a sense actuated by the ensemble of movements deployed within it . . . In short, 

space is a practiced place.”[12] As described, walkers inscribe a logic to the city through 

their daily movements and intersections. In turn, space is delineated by their itineraries.

De Certeau’s notion of the city can also be extended to the dynamics of Hertzian space. 

For example, as wireless networks are overlaid onto the urban itinerary, one’s everyday 

movements enact a series of ad-hoc networks as Bluetooth devices collide,[13] registering 

the proximity of strangers.[14] In addition, as the WiFI infrastructure grows organically out 

of the use patterns of their administrators and users, they similarly inscribe a logic to the 

city. 

The decision to leave a WiFI node locked or unlocked or to rename a base station 

communicates a bias to those that “see” these nodes through wireless devices. In 

addition, WiFI node names and encryption states become vehicles to express disparate 

attitudes about public access. An infl ammatory declaration of privacy like “Go Away!,” 

may be opposed by an open invitation to logon in the form of a web site address “go 

http://192.168.168.4/airport.”[15] In addition, companies like ZRNet[16] and “Surf and 

Sip,”[17] which offer paid public access to the Internet in cafes differ from free community 

networks like Manhattan’s New York City Wireless[18], San Francisco’s SFLAN[19], 

and the UK’s consume.net[20] and free2air.org.[21] Cumulatively, these independent 

dispositions create a spatial hegemony, which informs patterns of collective activity. 

Our understanding of physical space becomes complicated by traces of electronic 

signals, the way they are formatted, and the information they project to us. The wireless 

network suggests a new subtext to urban space. In turn, these transmissions change 

our fundamental understanding of location. Instead of responding purely to the physical 

space around us, we also become engaged with the fl eeting qualities of wireless signal. 

These “states” of the network begin to inform and direct our interactions with the urban 

landscape as signifi cantly as the material landmarks on city maps.

Section 2: Mapping the City as a Space of Events

TRACE: project description: project description

TRACE is a project that examines the interplay of wireless networks with the corporeal TRACE is a project that examines the interplay of wireless networks with the corporeal TRACE

experience of the urban landscape. The project challenges purely static notions of the city 

to promote an alternative perception that recognizes both the fl uctuating character of the 

network as well as the ephemeral aspects of urban space. In turn, the project seeks to 

understand the events of the city through the spaces and experiences they construct.

Borrowing from the conventions of cartography, TRACE produces a series of maps that TRACE produces a series of maps that TRACE

visualize the wireless landscape. These maps are generated by a software program that 

runs on a WiFi enabled PDA. Each map responds to a different state of the network, 
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examining the binary qualities of being in and out of WiFi range, in locked or unlocked 

zones, and in areas of unique or default node names (see fi gures 1-5). State changes 

are triggered by participants’ routes through the city, which enact the relationship between 

the physical experience of the urban landscape and the network. 

TRACE maps the  “state” of the wireless network over the geographic point as a means TRACE maps the  “state” of the wireless network over the geographic point as a means TRACE

for understanding the evolving urban landscape. Inspired by the notion in ancient Greek 

maps of space as a system of relations, rather than an inventory of locations,[22] the 

project examines states as the focus of the map. Although each node is independently 

recognized within the project’s software, these points are mapped according to the 

conditions of the majority of nodes. TRACE examines these nodes as related events that 

contribute to a landscape, rather than as discreet incidences. In turn, the project becomes 

a register of the collective wireless landscape as it is impacted by the discreet events of 

individual decisions.

Temporal MapsTemporal Maps

By investigating the urban landscape through the concept of the state, TRACE interprets TRACE interprets TRACE

the city as a dynamic space that is perceived through one’s subjective route. The project 

employs the graphic conventions of mapping to illustrate each state, and extends them 

over time to create an evolving animation that characterizes fl uctuations in the wireless 

landscape. The project borrows from the cartographic traditions used throughout the 

history of mapmaking. Broadly, these include the devices of projection, orientation, a key 

or legend, naming, and fi eld conditions illustrations. In addition, specifi c maps draw from 

the graphic conventions used in boundary, topographic, aerial, and panoramic maps. 

Most generally, projection in TRACE is used to describe the binary state of being on TRACE is used to describe the binary state of being on TRACE

or off the network. While the vertical plan is used for maps within range of WiFi zones, 

the panoramic or perspective map is used for being out of range, or in dead zones. The 

plan view is an offi cial and precise means of orientation. It is an “objective” view, created 

through exact measurements. As a survey of space, it is common to the offi cial depiction 

of geographic location. As a result, it is a visual convention that is used to describe features 

including sanctioned boundaries, lot sizes, property lines and streets. TRACE adopts this TRACE adopts this TRACE

projection as a means for representing the data detected about each node including signal 

strength, node name, and encryption status. In addition, by choosing a generic view, the 

project removes geographic orientation while remaining familiar to common forms of 

representation. This evokes the idea of Hertzian space as a landscape, and the participant 

as a surveyor of it. In comparison, the panoramic or perspective map conveys a looser 

interpretation of space. Generally an interpretive illustration, not drawn to scale, it suggests 

a subjective view of the landscape characteristic of late 18th century maps.[23] 

SurveySurvey

Inspired by the poetic questionnaires created by Yoko Ono, and other Fluxus artists in 

the 1960’s, TRACE employs the device of the survey as a tool for understanding the TRACE employs the device of the survey as a tool for understanding the TRACE

hybrid space created between the Hertzian state and the physical landscape. As one uses 

TRACE, encountering new states in the wireless landscape, their journey is punctuated 

by a series of questions about the city around them. These questions create parallels 

between the fl uctuations of the wireless network and the ephemeral qualities of the city. 

They are formulated to gather responses to urban events that are both unmapped and 

temporary (see fi gure 6). 

Conclusion

Hertzian space is radically reforming our relationship to the physical landscape. Wireless 

technologies undermine the traditional boundaries of architectural space and create new 

margins of public and private, on and off, lost and located. The implications of this erosion 

have profound effects on the ways in which we orient ourselves to the city as well as the 

ways in which we conceive of the construction of space. As our points of urban reference 

are complicated by the fl uctuations of the Hertzian landscape, we have the opportunity 

to reconsider the city as a temporal system, shaped by spatial events. TRACE is a TRACE is a TRACE

project that maps the dynamics shaping this emerging urban landscape. By examining 

the intersection of the physical and immaterial landscapes, TRACE aims to provoke new TRACE aims to provoke new TRACE

ways of understanding the contemporary life of the city.
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Illustration Credits:
fi gure 1 Alison Sant, TRACE: Map A (Flash Animation 180 x 240 pixels, 2004-05)

The organizing grid used in map A draws from the rural grid divisions of the 
American Land Ordinance Act of 1785 in which land was systematically 
surveyed into six-mile square townships, which were then subdivided into thirty-
six sections equaling one square mile each. Map A evokes this constrained 
grid to describe the state in which most nodes are locked and have mostly 
default node names. The lines of the grid are at ninety-degree angles, and all 
set as a scale of the primary dimension, 20 x 20 pixels. As a node appears, 
it is rendered according to these dimensions, and grows in proportion if new 
nodes with the same name are added. The mapping evokes the constraints 
of the grid and a lack of customization, as the majority of node names are 
factory-assigned. 

fi gure 2 Alison Sant, TRACE: Map B (Flash Animation 180 x 240 pixels, 2004-05)TRACE: Map B (Flash Animation 180 x 240 pixels, 2004-05)TRACE: Map B
Map B, predominately unlocked nodes with default node names visualizes the 
idiosyncrasies of stumbler programs in which identical WiFi node names are 
recognized as a common network. Map B borrows from aerial maps in which 
an itinerary is illustrated as a set of connecting destinations. As new nodes 
with the same default node name are added, they contribute to a growing 
array of interconnected points. The pattern that is formed is unique to each 
participant’s journey and is unconstrained, to suggest their unlocked status.

fi gure 3 Alison Sant, TRACE: Map C (Flash Animation 180 x 240 pixels, 2004-05)TRACE: Map C (Flash Animation 180 x 240 pixels, 2004-05)TRACE: Map C
Map C, extends the metaphors used in Map A, but distorts them as it applies 
to mostly locked nodes with mostly unique names. Although the grid is still 
present, the shapes are uniquely suited to each node and are at varying 
angles. The map suggest customization, but within the constraints of a fi xed 
system. Map C also borrows from US county maps in which boundary lines 
are modifi ed around cultural, political, and geographic features as well as 
Sanborn maps in which property lines are set, but unique to the specifi c 
footprint of a building and lot size it occupies. 

fi gure 4 Alison Sant, TRACE: Map D (Flash Animation 180 x 240 pixels, 2004-05)
Map D, is a map describing the “dead zone.” It is uniquely horizontal, 
requiring the user to turn the PDA on its side to view it, and is the only map 
drawn in perspective. The use of perspective in Map D suggests a subjective 
and unmeasured view appropriate to the dead zone as it is a state in which 
WiFi detection is unavailable. The mapping is derived from cartographic 
conventions, typical of the methods of panoramic maps. Generally not drawn 
to scale, they show the landscape as a pictorial representation, emphasizing 
the subjective view of the map-reader.

fi gure 5 Alison Sant, TRACE: Map E (Flash Animation 180 x 240 pixels, 2004-05)TRACE: Map E (Flash Animation 180 x 240 pixels, 2004-05)TRACE: Map E
Map E, mostly unlocked nodes with mostly unique node names, draws 
from the conventions of topographic contour drawings in which a boundary 
line articulates uniform heights in a geographic area. Each shape is highly 
unique, conforming to the specifi c landscape it is derived from. The contours 
in Map E reinterpret this graphic form to suggest unconstrained access and 
unique node names. Each node illustration is derived from the number of 
characters in its name, producing a variety of shapes. As additional nodes, 
with the same node name are added to the map, they build upon the original 
node, creating more complex shapes. The fi eld is unconstrained by the grid, 
evoking open access.

fi gure 6 Alison Sant, TRACE: Question (Flash Animation 180 x 240 pixels, 2004-05)
TRACE employs the device of the survey as a tool for understanding TRACE employs the device of the survey as a tool for understanding TRACE
the hybrid space created between the Hertzian state and the physical 
landscape. As one uses TRACE, encountering new states in the wireless 
landscape, their journey is punctuated by a series of questions about the 
city around them. These questions create parallels between the fl uctuations 
of the wireless network and the ephemeral qualities of the city. They are 
formulated to gather responses to urban events that are both unmapped and 
temporal.
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