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Vibrotactile signal set: waveform timing

AIM 2

SIGNAL

CES
Continuous Even Slow

250 ms on / 250 ms off
100% PWM (255/255)
period 500 ms - 2 Hz

CEF

Continuous Even Fast

125 ms on / 125 ms off
100% PWM (255/255)
period 250 ms : 4 Hz

RE
Ramping Escalation

100 ms pulses, gap 250 - 50 ms
intensity 50% - 100% PWM
solid 100% after 2 s

PW
Pre-Warning

500 ms on / 500 ms off
40% PWM (102/255)
random 1-3 s, then 100 ms gap

Bar height = PWM duty cycle -

UESE

FOUR TACTILE ENVELOPES

PLOTTED FROM FIRMWARE CONSTANTS

DRIVE ENVELOPE OVER TRIAL TIME

Nm . . . . . .
°

500 ms PERIOD

w“ I I I I I I I I I I I I
°

250 ms PERIOD

100%

RAMP PHASE, 0 TO 2 s

100%

L] ]

EXAMPLE DRAW 2.0 s (RANDOM 1 TO 3 s)

SEC 0.0 0.5 1.0 1.5

dashed rule = 100% drive (255/255)

A7

EIEAMY, REHE
X ERSIZHETEE,

el I I I IIII-

« horizontal axis = seconds from signal onset

125 / 125 ms 100% - 4 Hz

REEEEXRM T —F, XZEALREZOF

—RRUL—THEE, AP TAEMN RIS X,

50-100% - [EfE 250-50 ms

NEFERE, ERNR—
XA —TEESS

MES, B—5H

REZEE S,

500 / 500 ms - 40% - PBEHl 1-3 s

mZH, —BRABERRMN 40% i8R, BEAREREQHRE, EX
MESFHAS L

KERLZE RN T B LR P FiF Eiaed

4 PWM motors - FRONT / BACK / LEFT / RIGHT
Max signal duration 3000 ms, or experimenter STOP

Onset timestamp TL = SIG_START, NTP-aligned

WHAT THE SIGNAL IS MEANT TO SAY

BASELINE URGENCY

A flat, metronomic pulse. Nothing about it
changes, so it carries direction and nothing
else. This is the control envelope the
escalating patterns are measured against.

RATE AS URGENCY

Identical drive level, twice the repetition rate.
Pulse frequency becomes the only variable,
testing whether tempo on its own shifts
perceived urgency.

 ramp ends CLOSING HAZARD

Intensity and rate climb together for two
seconds, then lock into continuous drive. The
envelope itself carries time pressure: the
hazard is closing.

CONTINUOUS 100%

. T1 - warning begins ATTENTION PRIMER

A deliberately gentle cue ahead of the warning
itself. It buys orienting time without asserting a
direction, and its random length prevents
anticipating onset.

WARNING SIGNAL (CES SHOWN)

2.0 2.5 3.0

Xiang Yang - Virginia Tech - vibrotactile warning system

ERep B EE



Complete trial flow

----------------------------- > Experimenter clicks START

l

Yes (PW) No (NP)
Pre-warning?

Pre-warning pulses
40%, 500ms on/off

Random 1-3 sec duration ’

N ’
’l Signal starts (T1) |\

Signal plays (CES/CEF/RE) IMU records continuously
Max 3 seconds or manual stop T2 found in post-processing
Immmmmmmmmmomooooooooooes { Wait for next START

BRNRRIEE: MBS, NEFEE. IMU HTIER
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https://digital-me-dashboard.vercel.app/dashboard.html
https://digital-me-dashboard.vercel.app/dashboard.html

Six agents, six animals DIGITAL ME - AVATAR SYSTEM

Hand-authored SVG, shipped straight from the production renderer. One animal per agent, so
identity is legible before a single label is read.

[© 0]

Memory Agent Connection Mapper Information Agent
ELEPHANT SPIDER owWL
never forgets weaves connections watches the world
Interface Agent Strategist Communication Agent
CHAMELEON FOX DOVE
adapts to content reads the landscape carries the message
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Negotiation
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Complete trial flow

______________________________

Experimenter clicks START

Pre-warning pulses
40%, 500ms on/off
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xiangyang@vt.edu
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Random 1-3 sec duration ‘

Yes (PW)

—:){ Signal starts (T1) }(—

l

No (NP)
Pre-warning? _

|

Signal plays (CES/CEF/RE)

Max 3 seconds or manual stop

IMU records continuously
T2 found in post-processing
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Wait for next START
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