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Core Parameters

Drones   max. 5 semi -autonomous  units

User Role  Human operator  with  full  
  mission  oversight

Context   Urban or  forested  terrain , 
  real -time ops

UX Focus   Clarity, prioritization , cognitive  relief

The Challenge

Modern ISR missions  require  managing  multiple 
drones  in real time under  pressure  – in complex , 
often  challenging  terrain

The Objective

Design a clear  and scalable  UI for  controlling

5 semi -autonomous  ISR drones , enabling :

• Mission assignment

• Status monitoring

• Timely  human intervention

Why  it matters

Mission Context  & Constraints
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Alex K. (32)



Role

Context

Task flow  

Key Needs

Who we're  designing  for

Operator Insight

4 Tactical  Drone  Operator

Alex K. (32)

7" rugged  tablet /controller  

with touch  & buttons

Governmental

Tactical  Operator in ISR Missions

▪ Operates  solo in field -based  ISR missions

▪ Works under  pressure : noise , time -critical , unstable  signals

Mission planning  → Drone  deployment  → 

Monitoring & intervention

▪ Situational clarity  at a glance

▪ Reliable system  feedback  under  stress

▪ Minimal friction : low  interaction  cost , fast action  paths

▪ Trust in autonomy  – with clear  options  to intervene



Who we're  also designing  for

Operator Insight

5 Geospatial  Analyst

Tom W. (39)

Commercial

10" rugged  tablet /controller  

with touch

Role

Context

Task flow  

Key Needs

Environmental Surveyor / Drone  Mapping Specialist

▪ Deploys  VTOL drones  with LiDAR/ multispectral  sensors  

▪ in remote terrain  under  sun , wind & signal  limits

Plan → Fly → Scan → Process

▪ Quick route & terrain  adjustment

▪ Seamless  sensor  integration

▪ Reliable autonomy  + manual  override

▪ Rugged , intuitive UI for long  outdoor  use



Commercial Surveyor

• Mapping, agriculture , terrain  inspection

• Remote, sunny , variable terrain
• LiDAR, multispectral , RGB

• Accurate  data  acquisition

• Stability , post -processing , offline capability

• Autonomy  with safety  fallback

Government ISR Operator

• Surveillance, recon , tactical  ISR

• Hostile, noisy , signal  risk , high stress  
• Thermal, visual , radio , radar

• Real -time awareness , threat  detection

• Speed, clarity , trust  in autonomy

• Manual override  critical    

Government vs. Commercial Operators

Operator Insight
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Shared  Core Flow 

Plan → Fly → Scan → Process

This applies  to  both , but differs  in tools , UI focus  & environment
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„You  must  first understand  the present ,
the past  – and anticipate  what  comes  next .“

First, Understand  the  Present

Analyzing  control  platforms , dashboards , tactical  interfaces , commercial  tools , user  journeys , 

and cognitive  studies  – to truly understand  the problem  space  before  shaping  solutions .
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From  Field Notes to  Patterns 

…a rabbit hole of research, tabs, more tabs – and yes, even unclassified documents…
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Existing  systems  and control  paradigms
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Real -world  operator  and challenges
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Emerging tech , tactical  interfaces  from  the  past  & future



Concept Idea
Meaning  
(What  It Is)

Support by  Research 
(Why  It Matters)

Hybrid Modes with  Focus
Context -based  modes  only  show  

what  is important  at the  right  time

Reduces  visual  overload , supports  
situational awareness

Mental Model for  UI
Spatial  layout  helps  switch between  
phases  or  views

Spatial  awareness  & cognitive  clarity  

help  massively

Mission -Centered  Interface
Interface is goal -oriented , not just 
about  control Shift from  control  to goal  fulfillment

Modular UI Zones
Adaptive sections  like Map , Alerts, 
Feed shift based  on need Adaptive displays  & focus  shift

AI & Automation in UI
AI supports  decision -making , suggests  
actions , auto -prioritizes Shared  autonomy  & cognitive  offloading
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Key Research Insights  



Principle How it helps the operator

Single-glance clarity Fleet health  must  be  readable  in < 2 s 
(NATO STANAG 4671 human -factors  rule -of-thumb ).

Progressive disclosure Show only  what’s  abnormal by  default ; expand  on demand .

Spatial anchoring Pair every  status  cue  with  its geo -location on the  map  → instant context .

Alert triage Sort  by  Severity  > Age > Asset so the  worst  item is always  top left / top of  list .

Redundancy of modality Combine colour , shape , icon  + short  sound  to survive  vision , glare or  stress limits .
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Design Principles



Phase User Focus UX Priority Key Interactions

01 Prepare Mission setup & drone readiness Overview & validation
Area selection, zone drawing, 

drone checklists

02 Deploy Launch & initial positioning Feedback & confidence
Launch commands, status 

confirm, live position

03 Operate Real-time monitoring & alerts Focus & quick reaction
Alert stack, feed switch, 

manual override

04 Recover Return & mission wrap-up Safety & transparency
RTB commands, battery view, 

data debrief
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4 -Phase Mission Journey
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Scalable  Mental Model

Defines  the  core  layout  logic  – 

what  stays  visible, what  

changes  with  context .

Focuses  on

• Spatial  clarity  (map  as  anchor )

• Fast access  to mission -critical  actions

• Context -driven  panels  for  tasks  & 

telemetry

• Foundation  for future  UI design & 

interaction  flow
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Journey Detail — Assign  & Launch

Problem: Operators must  turn high -level ISR intent  into  an executable , 

multi -drone  plan fast and intuitively , with  automation  but instant override .
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Flow Diagram  — Assign  + Launch

Assign  mission  to drones  represents  just one  epic  or  

part  of  the  entire  user  journey :
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Wireframes — Task & Asset Allocation

“Mission owns  UAVs, not the  other  way  around ” (= mission -first)

UAS Mission – Prepare  Phase

Colour -coded  map  layers : 

Transit (Base 1), Mission Area, 

Geo -Fence ( landing ), 

No -Fly Zone, Return (Base 2)…

Dashed  arrows  trace planned route: 

launch ➜ observe  ➜ return

Top ribbon  shows  4-step workflow  

(Prepare  | Deploy | Operate  | Recover )

Map  control /filter  panel  for  layer -toggle  

& zoom

Quick -action keys  listed : Start, Hold, RTB, 

Camera , Zoom
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Wireframes — Task & Asset Allocation
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Wireframes — Task & Asset Allocation

“Mission owns  UAVs, not the  other  way  around ” (= mission -centric )

UAV Allocation  – Prepare  Phase 

(before  & after assignment )

Select from  the  Available  UAVs list, 

previewing  key  specs  + status

Assign  individually  or  via Auto -assign ; 

Each  mission  drone  is tagged  with  route 

and RTB base  (e.g., Route A RTB2).

Inventory  counters  update; Assign  

buttons  grey -out once  quotas  met .

Live map  and MAP CONTROL stay  visible 

for spatial  context  and quick shortcuts .
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Wireframes — Task & Asset Allocation
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Flow Diagram  — Alert Logic

Problem: Monitor the  status  of  all drones  at a glance  (including  alerts )

Flow Diagram — Alert Logic
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Wireframes — Alert Handling

Problem: Monitor the  status  of  all drones  at a glance  (including  alerts )

➜ Normal ops  
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Wireframes — Alert Handling

Problem: Monitor the  status  of  all drones  at a glance  (including  alerts )

➜ Normal ops  
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Wireframes — Alert Handling

Problem: Monitor the  status  of  all drones  at a glance  (including  alerts )

➜ Normal ops  

➜ Weak -signal alert pops , 

Quick -AI suggests :

 “Ascend  20 m / Yaw +45 °” 
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Wireframes — Alert Handling
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Wireframes — Alert Handling

Problem: Monitor the  status  of  all drones  at a glance  (including  alerts )

➜ Normal ops  

➜ Weak -signal alert pops , 

Quick -AI suggests :

 “Ascend  20 m / Yaw +45 °” 
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Wireframes — Alert Handling

Problem: Monitor the  status  of  all drones  at a glance  (including  alerts )

➜ Normal ops  

➜ Weak -signal alert pops , 

Quick -AI suggests :

 “Ascend  20 m / Yaw +45 °” 

➜ Link breaks , UI shows  last 

frame + red  “Signal Lost” status .
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Wireframes — Real -Time Intervention

Problem: Interact  or  intervene  with  a specific  drone  when  necessary , without  

losing  overall  situational awareness

➜ Tap the  weak -signal drone  in 

the  fleet  strip  or  switch to manual  mode
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Wireframes — Real -Time Intervention

Problem: Interact  or  intervene  with  a specific  drone  when  necessary , without  

losing  overall  situational awareness

➜ Tap the  weak -signal drone  in 

the  fleet  strip  or  switch to manual  mode

➜ the  UI fans  out a focused  detail  

card  and quick -action panel , yet  the  

live HUD and the  rest  of  the  fleet  

remain  on screen. 

➜ You  can  step  in on Twister 1 

without  losing  the  big -picture view
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Wireframes — Real -Time Intervention
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live HUD and the  rest  of  the  fleet  

remain  on screen. 

➜ You  can  step  in on Twister 1 

without  losing  the  big -picture view

➜ whether  horizontal or  lateral 

panels  adapt  to the  user's  field  of  

vision  or  needs
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Wireframes — Real -Time Intervention
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Why  this  structure  works

• Matches operator’s  mental model  under  pressure

• Enables  phase -aware UI behavior  (adaptive, not static )

• Clear entry /exit  logic  for each  step  → less  cognitive  load

Recover  & Debrief

Journey Revisited:
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Latency  & 
Cognitive -Load 
Strategy
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Gamified  
UX Principles  
Applied
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Impact 
Metrics  & 
Future Work



Key Take -aways & Next Steps

We can‘t wait to see what 
we will achieve together!
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