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1 Abstract 4 System Architecture
ResQMe is a working prototype that gets the context of an s X |
emergency to responders automatically. An iOS app raises an alert Gpe_eih serVIches (c ou:) Simi talki T SRV —
from a hold button, an on-device fall and crash detector, a walk- emini Live speech-to-speech - Simil talking avatar {LiveKit or N
route deviation or a missed check-in. After a short cancel window audio and avatar video mints short-lived tokens

it sends live location, an encrypted Medical ID, a scene description
with photo and audio, and responders chosen for the caller’s
profile and position. A web console acknowledges the alert,
dispatches a simulated drone and hands off an SBAR report.
Without signal, the alert can travel as one signed SMS over a
proposed satellite gateway.

2 Problem & Motivation

In the first minutes after an accident, crime or medical event,
response is limited by information more than by vehicles. The
proposal names six gaps:

e victims located late * no pre-arrival assessment
e nomedicaldataonarrival ¢ unaware of nearby threats
e fragmented coordination e untrained bystanders
Existing safety apps are mostly manual alert buttons.

3 Objectives
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Fig. 1: The phone talks to one APl over HTTPS and Socket.lO. Keys for the LLM, Gemini and Simli stay on the server, which mints short-lived session
tokens. Drones run in a server-side simulator; the satellite path runs through a simulation endpoint.

O1 Alertin one gesture, or automatically, with a cancel window.

02 Location, Medical ID and scene evidence to responders
before arrival.

03 Alive console: acknowledge, drone reconnaissance, handoff.
04 Guidance until help arrives: first aid, CPR, a calm voice.
05 Work offline; encrypt data at rest [6]; TOTP [3] and app lock.

5 Methodology & Key Algorithms

4.1 No-signal SOS packet (RQ1)

RQ1|SIOZRO|a7k2m9qé4xz | S|25.19721 |55. 27437 Proposed for Starlink Direct to Cell [7].Version, key id, alert ref, trigger, lat, Ing,
15107 | PA 1791410694 | c43235881d2067cF accuracy, blood type, respon('iers, time, MAC: the first 8 bytes of HMAC-SHA256
— e [2] under a per-user key kept in the Keychain. 77 characters here, about 120

at worst: one GSM-7 SMS. Bad MACs, packets over 30 min old and replays

are rejected.

5.1 Escalation state machine

Trigger Countdown Escalate
hold 1.5 s, impact, 5s:S0S, manual | POST /incidents
off-route, check-in 30 s: automatic live link, SMS
l time out lno network
Cancelled Offline queue
after “I'm OK" retry3s =+ 30s

on reconnect, or as an RQ1 satellite SMS,
deduplicated by the phone’s alert reference {

Incident lifecycle on the server

| —
open — acknowledged — drone dispatched — handed off — resolved

Fig. 2: All triggers share one countdown (5 s for SOS, 30 s for impact).
Scene capture runs in parallel, so it never delays the alert.

6 Features: theiOS App

5.2 Impact and fall detection 5.3 Responder planner and coast check
peak Rule Score
6g i Police, Ambulance base +2 each
nzct:rr\:(r:r:)e:gce:érgg;ea, Condition on Medical ID Amb. +10
trigger T = 2.5 g (medium) Age =65 Aals, <7
259 [-ommmommmoomop oot < 1km from coast / in water CG+5/+20
19 Crime / fire nearby +6 [ +4
0.4g .
free fall stillness: o < 0.15 g over 1s Score =2 is pre-selected. The server takes the sea
<0.4g,2150ms  aftera 150 ms settle minimum point-to-segment distance d to a 41-
50 Hz CoreMotion samples; a peak above T (2.0/2.5/3.0 g) is vertex UAE coastline; the cross-product sign
analysed 1.5 s back and 1.2 s forward, as in threshold methods [5]. gives sea or land. Near =in water or d <1 km.

=6 g without free fall: crash. Free fall then stillness: fall. Free fall
then movement: drop, ignored. lafid - 1 km line

. . Fig. 4: Coast Guard is offered at JBR beach, 214 m from shore, but not
Fig. 3: Features used by the on-device detector. 9

in Downtown Dubai, 3.4 km inland (Fig. 5b, Fig. 6).

7 Operations Console

(oo e o0 C ) wenN [+ D -\ [ CGED -\ [ G --\ [ avesN M 0 ) wem Oreaue 0 0 1
HMavay mA Whodoynu need? « Around you * Around you T § Geminve - X Medical D ; y "'"'0 7+
L oof e o Ambdance o < o) § Manav Arya Singh /™ | s >
Need help? s (~2IJ Sl o - @ = =
T @ . .'.. e @ et # QR code
A& (]
. &
s, :}yi-vilde'anca @ 4 © e i 30
s, Womenachid ff, e o ° The Dubai Mall L 10 ) nees B ,'.m,,gm,‘e,ew,,,,you‘m heip 3
oTo Mo o e T B+ Yes ;
418m Smin  8min : ' Frmiipipmpaipotoil I L - "2 / o
° Emergency ggg 4 e 3% o S g VeI s
hoose responder e & Alergies > {/
o) | — = , i 4
Near you Progress o / /3 " —
e W ]l R 5 = O O||. & S o
°om®m g e o °ow®a °ew®aE & °ew®aE 8 : =y e
)\ g~ A% J & J J \ J Sl
a ResQMe hold b Responders c Live incident d Walk With Me e Crime alerts f Companion g Medical ID Fig. 6: High-severity alert in Downtown Dubai, acknowledged (ETA 6
Fig. 5: i0OS 26 simulator against the live backend (demo data, Dubai). Also built: Al first-aid guide with 8 training videos and a 110 bpm CPR pacer; Simli min) with drone Falcon-1en route: queue, live map, and incident detail
avatar [7] with on-device voice fallback; live location links; silent SOS, crime reports, evidence locker and safety heatmap; “home safe” check-in; Apple with the auto-generated scene description, map snapshot and audio.
Health import; TOTP and Face ID lock; responder mode. Handoffs follow SBAR [4].
8 Evaluation & Results 9 Limitations & Future Work 11 References

¢ Drones simulated; satellite SOS needs a carrier partner and

Component Framework Tests Pass
Backend, 20 suites Jest, Supertest 254 254
ai-service pytest 74 74
iOS app logic Swift Testing 104 104

Backend and ai-service re-run 8 Oct 2026. iOS suite run on the iOS 26
simulator, 8 Oct 2026.

Talking avatar (measured) Time
First video frame, LiveKit 24-31s
First video frame, peer-to-peer 4.7 s
Audio to lip-sync 0.25-0.4 s

Development measurements from Dubai, not a controlled benchmark.

Verified end to end

e SOS — acknowledge — drone — handoff — resolve, live on
the phone.

e Both Walk With Me modes and the off-route alert.

e Matching RQ1 test vectors on phone and server.

TDRA approval; dispatch needs CAD integration.

Crash detection runs only in the foreground on iOS.

No push notifications yet; iOS needs a tap to send SMS.
Crime data seeded or community-reported;

coastline approximate.

No user study; detector not yet measured on real falls.

Next: field trial with responders, recorded fall dataset, Apple
Watch, official feeds, hosted deployment.
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