
VISU 2026 1

HaptiMouse : Favoriser la perception
multisensorielle de l’environnement dans les

salles de contrôle
HaptiMouse: Supporting Multisensory Situational Awareness in Control Rooms

Anchit Mishra, Arnaud Prouzeau, Sacha Sabatier, Nicolas Rouit-Leduc, Marine Rouit-Leduc, Matthew
Brehmer, Oliver Schneider

Abstract / Resume—Situational awareness is essential in control rooms for large infrastructure facilities, where multiple
operators monitor different indicators of system health but no one person can directly apprehend the entire state of the facility
at once. In these settings, safe operation depends on coordination across distributed roles, yet collaborative monitoring can also
produce divergent mental models of facility state, particularly under time pressure. We present HaptiMouse, a computer mouse
with vibrotactile feedback designed to support situational awareness in wastewater treatment control rooms. Through early
ideation sessions and prototyping, we converged on haptic metaphors based on machine vibration and heartbeat-like signals.
We then conducted an on-site workshop with wastewater treatment control room staff to probe the appropriateness of these
metaphors and to identify design constraints for deployment. Participants emphasized the value of low-intensity ambient cues,
stronger escalation near operational thresholds, and mappings that reflect familiar phenomena such as flow, temperature change,
and overall facility “health.” We conclude with design implications from this formative work and outline plans for a controlled study
comparing visual monitoring with and without HaptiMouse support.

✦

1 INTRODUCTION

Control rooms are a key part of critical infrastruc-
ture such as factories, wastewater treatment plants,
and electrical grids. Such facilities are highly cou-
pled systems, whose scale and interdependence ex-
ceed the cognitive grasp of any single operator. Safe
and efficient operation depends on teams of people
working in control rooms, continuously monitoring
system state, interpreting alarms, and coordinating
with one another and with on-site technicians. In
wastewater treatment facilities, pumps, tanks, valves,
and treatment stages influence each other through
pressure, temperature, level, and fluid flow, so dis-
turbances in one subsystem can propagate to others.
While existing visual analytics tools often support
routine work, unexpected events can quickly lead
to situations where operators are overwhelmed with
visually saturated displays, competing alarms, and
limited alert provenance, increasing cognitive load
[1], [5], [8] and the risk that team members form
mismatched mental models of plant state [2].

In this project, we explore whether ambient haptic
feedback [6] (i.e., haptic feedback always present in an
environment to communicate information) can com-
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plement visual monitoring in this collaborative en-
vironment. Rather than introducing a new dedicated
device, we chose a computer mouse because pointing
devices are already embedded in control room work:
operators use them to navigate dashboards, inspect
values, and acknowledge alarms. This offered a plau-
sible path toward lightweight adoption while keeping
feedback physically close to routine visual interaction.
Through initial ideation sessions and prototyping, we
converged on a design direction that treats haptics not
as abstract notifications, but as continuously-felt vital
signs of the facility.

The HaptiMouse is our prototype that we brought
to an on-site workshop with wastewater treatment
staff to understand how a haptic device might fit into
daily practice, and which haptic metaphors felt mean-
ingful when using it. Participants responded most
positively to familiar, low-intensity cues: machine-like
vibrations for communicating fluid flow, heartbeat-
like pulses for representing either a critical parameter
or synoptic signals indicating facility “health,” and
threshold-based thermal feedback for temperature-
related alerts. Across these discussions, participants
emphasized that feedback should remain ambient
during normal operation and intensify only as values
approach thresholds or enter alert conditions. This
work will form the basis of more controlled evalu-
ation, which we describe below.
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Fig. 1. On the left, a low-fidelity prototype of the HaptiMouse is shown - this was used to prototype vibrations
during the early ideation phase and workshop with control room operators. On the right, a workstation running a
visualization that makes use of the HaptiMouse.

2 METHODS

We developed HaptiMouse through an iterative,
practice-centred process that combined early con-
cept generation with domain visits to a major urban
wastewater treatment facility. In an initial design ses-
sion, our divergent ideation yielded multiple proto-
types informed by haptic sketching [7] and the Tickle
Trunk haptic toolkit [3]. We then converged on the
idea of a facility as an organism, a deconstruction
of the human as facility metaphor [4]. This fram-
ing treated plant monitoring as a kind of diagnosis
through touch, analogous to how a physician assesses
a patient by feeling for signs such as pulse, breath-
ing, or abnormal vibration. Facility visits allowed us
to ground this concept in the realities of the con-
trol room. Because operators already relied on flat-
screen displays together with keyboard-and-mouse
input, we chose to embed vibrotactile feedback into
a conventional mouse rather than introduce a new
standalone device. Our early prototype used a Titan
Haptics TacHammer Drake LFi actuator [9] mounted
onto a mouse using a custom 3D-printed fixture.

We used this prototype in a one-day formative
workshop with wastewater treatment control room
operators. We introduced participants to the factory-
as-organism metaphor and asked whether the re-
sulting haptic encodings matched their experience of
monitoring plant behaviour. We used the prototype
as a conversational probe, asking about the quality
of the vibrations, whether the mappings felt intuitive,
and what other encodings such a device should sup-
port to provide synoptic awareness. These discussions
reinforced the promise of details on demand value
retrieval based on tactile cues that resemble familiar
plant phenomena and also surfaced new directions
for iteration. In particular, participants suggested ther-
mal rendering for communicating water-temperature-
related data, which we have since begun initial pro-
totyping on using Peltier cells.

3 FUTURE WORK

The next phase of this project is a controlled study that
compares visual-only monitoring against monitoring
augmented with HaptiMouse. We plan to abstract a
set of tasks associated with control room scenarios in
which participants must detect system-level changes,
interpret their significance, and coordinate responses
while tracking multiple indicators at once, maintain-
ing situational awareness of a simulated control room
facility. This study will allow us to evaluate whether
ambient haptics improve anomaly detection, response
time, and subjective workload, and whether they
help teams maintain more aligned mental models of
system state during time-sensitive events.

3.1 Open Research Questions and Interdisci-
plinary Exchange

This work sits at the intersection of haptics, visual
analytics, Computer-Supported Cooperative Work
(CSCW), and safety-critical infrastructure, and we
intend for it to spark new exchanges between these ar-
eas. Haptics researchers can help refine tactile encod-
ings, visualization and CSCW researchers can study
how such cues shape shared awareness and coordi-
nation, and wastewater treatment experts can ground
the design in real operational constraints. A central
challenge is to design haptic cues communicating
system-wide coupling without oversimplifying sys-
tem behaviour or interfering with other information.
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