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Abstract. This paper provides the vision of a unified spatial crowd-
sourcing platform that is designed to efficiently tackle different types
of spatial tasks which have been gaining a lot of popularity in recent
years. Several examples of spatial tasks are ride-sharing services, deliv-
ery services, translation tasks, and crowd-sensing tasks. While existing
crowdsourcing platforms, such as Amazon Mechanical Turk and Upwork,
are widely used to solve lots of general tasks, e.g., image labeling; using
these marketplaces to solve spatial tasks results in low quality results.
This paper identifies a set of characteristics for a unified spatial crowd-
sourcing environment and provides the core components of the platform
that are required to empower the capability in solving different types of
spatial tasks.

1 Introduction

In recent years, crowdsourcing has been gaining a lot of popularity due to its
capability in solving various computer-hard tasks, e.g., data labeling [1] and
image sorting [2]. The popularity of crowdsourcing can be seen by the existence
of several famous commercial crowdsourcing marketplaces, including Amazon
Mechanical Turk1 and Upwork2. While these marketplaces are widely used to
solve lots of general tasks, many tasks were born to be spatially oriented, namely
spatial tasks. In such tasks, the location of the worker plays an important role
in solving the tasks efficiently. For example, ride-sharing and delivery services
can only be done by workers who are located within the area of the tasks, image
geotagging tasks will be done more accurately by workers who live near the
location of the image, and rating a restaurant would be preferred to be done
by local workers. Using the general crowdsourcing marketplaces to solve spatial
tasks results in low quality results as they are not spatially-aware by randomly
selecting workers to solve the tasks regardless of the tasks’ location.

The popularity of spatial tasks, hindered by the limitations of existing general
crowdsourcing marketplaces to support them, urges both industry and academia
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Fig. 1. Spatial Crowdsourcing Platform

to provide several spatial crowdsourcing solutions where each solution is designed
to tackle a specific type of spatial tasks. This includes specific solutions for ride
sharing [3,4], crowd sensing [5], and asking workers to go to a certain location
to do a task [6,7]. For surveys of such tasks, see [8,9]. Despite all such efforts
on providing solutions for different kinds of spatial tasks, these approaches are
not scalable from a system point of view. Currently, to create a new solution for
a spatial task, developers need to rebuild the same components that have been
built by other spatial task’s solutions. Thus, identifying the core components
that can be shared among different spatial tasks will allow us to have a single
holistic framework that can facilitate and take the burden of recreating the same
components for different spatial tasks away from the developers.

In this paper, we envision a unified spatial crowdsourcing platform that pro-
vides a one-stop solution for any spatial tasks. Our envisioned platform will
be equivalent to Amazon Mechanical Turk, however, tailored for spatial crowd-
sourcing. In particular, a spatial crowdsourcing platform will provide the basic
modules that are required to efficiently solve spatial tasks. Requesters of spatial
tasks do not need to worry about the details of each internal decision of the spa-
tial crowdsourcing process. For example, Uber3 can use the spatial crowdsourcing
platform for ride-sharing while other users can use it to translate a document.

2 The Spatial Crowdsourcing Platform

Figure 1 gives the system architecture of our vision for a unified spatial crowd-
sourcing platform. There are two types of users that are using the platform,
namely, a requester and a worker. The requester provides a spatial task along
with the budget that she is willing to pay to the workers (i.e., the crowd) to

3 https://www.uber.com/.
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the platform. Then, the platform reports back the result to the requester. The
worker will provide her current location when she is available to do some tasks
and the platform will provide the tasks that she is qualified for which depends
on her current location.

Similar to general crowdsourcing marketplaces, a spatial crowdsourcing plat-
form would have three main components, namely, worker manager, task assign-
ment, and answer aggregation. However, all three modules need to be modified
to be spatially-aware. In addition, the spatial crowdsourcing platform introduces
two new components, namely a spatial index and a spatial prediction module.
The details of each component is described briefly below:

Spatial Worker Manager. In general crowdsourcing marketplaces, this mod-
ule is responsible on maintaining workers’ information, broadcasting available
tasks to qualified workers, allowing workers to browse available tasks, and report-
ing workers’ answers. In spatial crowdsourcing platform, this module will also
store the current location information of every worker. It will also be equipped
with a worker privacy manager submodule to maintain the worker’s location
privacy.

Workers Spatial Index. Most spatial tasks need to be assigned to workers
within spatial proximity of the task. Thus, spatial crowdsourcing platform incor-
porates a spatial index to manage its workers’ locations for fast retrieval. The
index can be any types of spatial index, e.g., a quadtree, an R-tree, or a grid
index.

Spatial Task Assignment. In general crowdsourcing marketplaces, this mod-
ule receives a request from the requester and runs a task assignment algorithm
to find qualified workers, e.g., workers within a certain age or gender. In spatial
crowdsourcing platform, this module is modified to be spatially-aware by pro-
viding the capability of assigning workers within spatial proximity of the task
by exploiting the spatial index. Furthermore, this module is also equipped with
a spatial pruning submodule that tries to prune out workers that do not need to
be checked by the spatial task assignment module for a given task, even when
the workers are within spatial proximity of the task. Consider an example of a
ride-sharing task where the requester provides both pick-up and drop-off loca-
tions to the platform. The spatial pruning submodule may prune out workers
who are currently not traveling towards the drop-off location of the task even
when they are currently located near the pick-up location of the task.

Spatial Answer Aggregation. In general crowdsourcing marketplaces, this
module receives the results from workers and tries to deduce the final answer
and returns it to the requester. In spatial crowdsourcing platform, this module
is modified to be spatially-aware by taking into consideration the worker’s loca-
tion in evaluating each worker’s answer. The closer the distance of a worker to
the task, the higher the confidence of the worker in providing the answer is.
This module is also equipped with a spatial answer refinement submodule to
decide whether another crowdsourcing cycle is needed to further spatially refine
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the result, e.g., to assign workers within a finer spatial granularity in the next
crowdsourcing cycle, thus, results in a better quality result.

Spatial Prediction. This module receives a stream of information, e.g., traffic,
weather, and event information, in order to help the spatial task assignment
module to assign more spatial tasks. For example, when this module receives
an information about a football game that is currently happening at a certain
location, it will tell the spatial task assignment module to send drivers to the
location of the game before the game is finished as there might be many ride-
sharing tasks available later.

3 Case Studies

This section discusses three spatial tasks: ride-sharing, taking picture of a land-
mark, and image geotagging, as case studies to show the functionality of the
platform.

Case Study 1: Ride-Sharing. Requester provides the pick-up location and the
drop-off location to the platform and she will receive the driver identification.
The spatial task assignment module uses the spatial index to find the closest k
workers to the pick-up location and the spatial pruning submodule prunes out
workers who are currently not traveling in the direction of the drop-off location.
The spatial worker manager module receives the information about the driver
who accepts the task. Then, the spatial answer aggregation module returns this
information to the requester.

Case Study 2: Taking Picture of a Landmark. Requester provides a land-
mark with its location to the platform and she will receive a picture of the
landmark. The spatial task assignment uses the spatial index to find the closest
worker to the landmark. The spatial worker manager module receives the image
from the worker who accepts the task. Then, the spatial answer aggregation
module returns the image to the requester.

Case Study 3: Image Geotagging. Requester provides an image to the spatial
crowdsourcing platform and it will return the location of the image. The spatial
task assignment module uniformly selects workers from around the world. The
spatial worker manager module receives locations of the image from the workers
who accept the task. Then, the spatial answer aggregation module assigns a
different weight to each worker’s answer depending on the distance of her answer
to her location. Then, it aggregates the results to find the location of the image
and return it to the requester. The spatial answer refinement submodule may
run another crowdsourcing cycle, however, this time with a more refined location
based on the current result, if it is unable to find the location of the image.
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