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BATSENSE / PAGE 01 s Vision is not the only interface.

s Echo is information.

e
% Sensing must be translated.
BatSense explores how spafial awareness might be reimagineal fhrough * The boo(y oy y -
bat echolocation. Instead of relying only on vision, the project translates the interface. =
distance and direction into sound, vibration and visual feedback. This : e
logbook records the process from research to prototyping, testing and : B
Rrcton. il PART B: BUILDING THE SYSTEM PART C: DESIGN DIRECTION
PART A: QUESTIONING THE VISUAL DEFAULT Sl S i
s e Y | A D (¢ )
= . ' ToOLS / i Devices
1. HUMAN PERCEPTION 2. BAT ECHOLOCATION : iﬁ;;";",))) | componnTs | | | & DatSense oot . crectin
i ! i g g sl
7 | HC-SRO4 | : -~
> ! ultrasonic sensor E Bhter Sorier - Openin ChoonalEige, top Connect
. ! i i ; wom E . {Mags USO or NC-08, 9500 bood.
Arduino Meja 2560 Ardul.llo | ® Arduino Maja Z560i thatwithe whorohe >
ultrasonic sensor ATmegqa2560 + 5% |/0 phocessing {é} i o HC-05 Blukooth ! \ )
(2-400cm range) 16MHz - 5V J/ i ; i ¢® & Hardware fist
,, ‘l E . -Breadbanr'd + i Soner Devices Guide W
i ° Seeinj # knowinj 5 Bluetooth * E e E ek
o space before image? | transfer * Blal vbalin B e e ity
] P ge: | time direction  difference A \L P i
é ® an echo s da.{’a ,: \ ; i. Phone. infzrface E ?:ﬁ??ieedtm s * ZOOObccd-Lafbcwf‘uhicf:or:::)
Lo T T ﬁ Breadboard + | Hardware Setup S°“"”'Ec/,,°v$fi°"/ i ) 2t e
Jt:m’pelr Wires | integrated circuit q) ~ O | ﬁ E Weercopls - Comeck HC.05 .
prototyping & connections | overview " N ; L ' AL ) Space as waves,
not pictures.
s R\ N\ )
This first stage of BatSense reframed the project from a q ;
visual interface problem into a sensory translation problem. | | % Ffs_e_a_rfﬁ—fﬁaf—e-s_—fi::n: ____________ /
Early research suggested that echolocation is not about. : _ be Sensed before Build tri-channel array
producing images, but about understanding space through {é} Hardware is P art of communication. SF adencos C brate distance mapping
_______________________________________ . iprate
time, direction and change. The initial prototype therefore N\ _ . it becomes an lmage. O Calibra ot o
focused on conned‘inj hardware sensing, compufafional J’.}' Distance becomes  sensation. . O Design vibration p
processing and human feedback into one multisensory | | TT T TTT T T TTTIT I e T = i [ Test in open Space
system. % (:) Tesfing will chanje the design. *
B4\ J v )l
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BATSENSE / PAGE 02 # An echo is not a picture.

4 Time carries distance.
% Direction can be sensed.

4 Translation matters more

than imitation.

Bats exPlore and navigate in the dark by senalMg out sounds and
lisfening to the echoes that return. These echoes carry rich spatial

I

information about the world — not as pictures, but as patterns in e i e
time, direction, and change. Our goal is to study this natural sense k
of space and translate its principles into human-centered interfaces. PART C: FROM BIOLOGY TO DESIGN QUESTION
PART A: HUMAN VS BAT — 3 O, FROM ECHOLOCATION ——> T0_ HUMAN INTERFACE OUTPUTS
: X BAT SENDS %ﬁ%{} : ~ .

SOUND PULSE

1. HUMAN PERCEPTION (VISION)

T Longer echo time (
b anllf means the object ﬁ TIME TRANSLATE To
A ¢ (stfance) >

' SOUND
U, il ))) (distance tone,

is farther away.

St N

light L L beep speed) J
DIRECTION
ZIN ) =
- N a ~(W"°re) ‘ <) DIRECTION | TRaNsLATETo | /7, é VIBRATION
Tm)l differences in ' (o.zimufh) _> @ Z (left / right,

f[minj at the ears

o 2/ intensity)

________________________________________ reveal direction. J —
L A s N
ST QERLTE ) 7./ DIFFERENCE DIFFERENCE | TRansLate To | [ | VISUAL FEEDBACK
il e ha time / direction / difference é/' foohadd) (shape, srce) _— @ﬂ@%@ e
“““““““““““““““ N = — =) simplicity)

Changes in pitch,

: ECHOES RETURN 7 _ 5 ?wr : strength, and pattern

: i = reveal size, shape, i N i T e S R S SR R )
| Ay

|

|

|

|

and_surface. ~/~\~ DESIGN QUESTION: How can we translate echo cues into i
@ clear, minimal, and actionable feedback for Pcople? e !

time direction  difference

(when) (where) (what)

N e e e e e e e

1
1
|
’ A |
:ﬁ From a returning echo, bats build a 3D understanding of space — fast, flexible, and | :
|\ continuously updated. N

KEY TAKEAWAYS [ THIS PAGE IN ONE LINE:

@ Time of echo = distance.

NEXT UP:

Bats don't build pictures — they build MnJersfanJinj

o ahos vt G T e oo 5 | | €D Tome of echo = distamce. D 2 -
to respect this difference and avoid forcing vision- Direction comes from finy fr'ming iy An CCho turns SPace it :
o e e e b it i v | | () D coes oty g s, . =
that communicate in ways that are natural, fast, —VV"M- Cha’\jes in the echo reveal what the objecf is ilke. | nto H’\‘For ma‘tlon n 2 e e s
%0 easy Loileamit us‘."j Sound' tOUCA, ot || M Changes in the cho vl et the kit s ke .
0 O User story brainsto

simple visuals together. 3 ‘ &J Echoes update continuously — Sensinj is dynamic. el ( < ((

Jk 7 )
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BATSENSE / PAGE 03 % Low cost & widely available.

—— % Great for learning & Prototgping.
* Compatible with Arduino Mega.

% Enough 1/0 & sensors for
<

Before bui/din_g, I bought and studied the core electronic components
needed for BatSense. Understancling what each part does helps me
plan the system, alesign the wiring, and avoid mistakes later on. PART C: WIRING LOGIC

This page documents what I purchased, what each part is for, and —
hoidhthes Sy trgethas ﬁ — HC-SRO4 ULTRASONIC SENSOR 1AL FTOW

® Measures distance using sound waves. Bat (movement) > "LC‘ER(M'.
- ——= sends + receives
PART A WHAT ' BOUGHT S * Range: ~2cm - 400cm creates sound i
4

ultrasonic pulses

e Trigger (TRIG) and Echo (ECHO) pins. ‘l!

r S
@ Arduino Mega 2560 @ HC-SR04 @ HC-05 @ Vibration Motor
R3 (Rev3) Ultrasonic Sensor Bluetooth Module (coin typc) ))) -)) )) <——~——>l Arduino Mega

< processes timing

ARDUINO MEGA 2560 . - calculates distance
iy : e Main brain of BatSense. . Distance E N
\ v B ® Many I/0 pins for sensors & modules. | becomes i HC-05 Bluetooth

K i data. sends data
x1 ¥2.89 o 5 e 54 Digifal 1/0, 16 Analo_9 inputs. ‘S Datalbecomes i wirelessly

Jumper Wires Breadboard Battery Holder (8) USB Cable r o 1: .2
pe ‘! % : BREADBOARD Phone / A ’
(400 tie points) (2x18650 w/ switch) (Type-B) B : SRS 'ﬁ ons bR

* Solderless prototyping. visualizes & logs
data

® Easy to test and change cireuits.

e Power rails for + and - distribution. . SIMPLIFIED PIN MAP (MEGA 2560)

Component Maga Pin(s) Notes

¥3.3 x1 ¥4.03 x1 (included)  x1 V| JUMPER WIRES HC-SRO04 TRIG D7 Output from Mega HC-SR04

SMIME S ires HForteormections e, HC-SRO4 ECHO D8 Input to Mega : —>|_(TRIG / ECHO)
ﬁ Total spent (approx): ¥118 Al parts tested on arrival - no DOA! ] g | \ e Different colors help with HC-05 TXD D1 (RX1) Recaive from HC-05 : Arduino > HC-05 |

A / tracing and debugging. HC-05 RXD Do (TX1) Send to HC-05 : Bluetooth

v e Vibration Motor - D9 (PWM) Vibration control

T = Vibration Moter - GND Ground

KEY TAKEAWAYS Power (SV) sV Sensors & BT power

Ground GND Common ground

REFLECTION

It feels exciting to move from ideas on paper E Saurcing wise/y keeps costs low.

~
to real components in hand. Each part is a TH'S PAG'E ,N ONE L,NE:

building block of a system that will listen, N
sense, and inform. The more I understand A sensor! :1 H’lter ‘Face 0O Test HC-SR04 distance readings

these parts now, the smoother the build starts as a kit of parfs. e e
g O Build breadboard prototype

will be later. . s -
J ’ Test early to save time later. T ) e e, it
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KEY LEARNIN
* Real Feea”mck neea(s a“ Far‘l:s

connected and tuned.
*  Small wiring mistakes = no data.
* Seeinj numbers appear ) T

was excifinj.’

Today I turned loose Parfs into the first workina BatSense loop.

The sensor sends ultrasonic pulses, the Arduino reads and processes,

Bluetooth sends the data, and the result appears (or is Felf/keard}.

| imple | — but it's alive. :
Rl -riboghs: Bl S PART B: FIRST ASSEMBLY PART C: SYSTEM FLOW ( -
PART A: FROM PARTS TO LOOP =T ‘ . =z WHAT WORKED FIRST
@ N e 2. Powering 1. ULTRASONIC SENSING Sends ping, )
SETUP OVERVIEW (FIRST WORKING LOOP) ARDUINO HEs Ao the board g b oot M, )\ M6 e Pl R
/ MEGA 2560 ULTRASONIC to Ardaino, Vs USBY )))))) e 'H\roujk.
\ SENSOR Trig>D9 Trnhon] @ Bluetooth connection
BatSense | Echo-> D10 (alive). ;u:‘ces‘slf.ul. w
0.62 m s ol 2. ARDUINO PROCESSING | Caleulates © il e
. ._. d" tanc , a m ] an .
DISTANCE ﬁ *‘ = F.'Isters :m-sc’ @ Vibration motor
\? ? | ‘ prepares data. g CSP""‘JCJ' #
| 3. Ch“kmj 4. Data appears J _ J
(Los paTA | | T in Echo View s N
e power and fhroigh . h3 BLUETOOTH TRANSFER W% Sendsndate WHAT NEEDED
Bluctoeth! X videsty | ADJUSTMENT
ECHO VIEW 2 — ‘]/ . . Sfabilify of reaa‘injs in
MODULE a > f— open spaces.
( SCREEN) HC-05 (sv) 4. OUTPUT / FEEDBACK Y. o Filtering to reduce
BLUETO0OTH o ou see, ikes!
e e ) MODULE i . : . 062 !% ))) TN | hear, or feel SP.bkcs. - .
| ® Everything laid out. : ! First read:nj on screen: (. m ‘ W e o Vi mjt"m intensity
1 5 mo nd-to-end. i o n : mapping. /
{___.()_"f_?fall;fff_d_aff_to____vf_f_d_ff_c_fl_* L ?ff‘_"'s_s_feffs_f'_{ '_'_'_‘:_{_f‘ﬁe_' __________ ) ECHO VIEW SOUND  VIBRATION 3 E,,f,fsuj,c e
- J i — still to Jesign. Y
e N\ =\ (7~ ~ N J
REFLECTION KEY TAKEAWAYS THIS PAGE IN ONE LINE:
Seein3 numbers move on the screen when I waved Q A et kes #h ! . NEXEUE:
g . . 9 N COMP ele OOP makKes (4 PV'OJCC come allve. “ 0
my hand felt like magic. This was the first time | | ___>______________________ T __________ The PI"OJCC't became real when [0 Improve signal stability
the full I°°P worked: sense —> think = send —> @ Wiring + power + code must all be correct. d _t J _H‘ L‘ O Add low-pass filtering
show. There'’s still funinj to do, but the foundation | | ata move m“’ﬂ @ O Map haptic intensity
is real. From now on, every small imFrovemenf @ Bluetooth opens the door to mobile feedback. ComPIe‘te IooP, O Enclosure + wearabilify
Pailds on #hisiloopr n = FEl " R et e e e S O Field test with bats!
% ‘ ’ Small adjusfmenfs now = b[j imProvemenfs later. s— &&& . _
P40 ikj d i i




DEBUGGING THE SYSTEM

The build didn't work the first time.
strange serial output turned into a trail of clues.

became part of the design process, revealing how all the pieces
connect.

PART A: ERROR MOMENTS

Errors, missing Porfs, and

Debujgmg

A

PART B: HOW | CHECKED IT

ﬁ' FLASH FAILED

A fatal error occurred:
Could not open COMS,
the port is busy or
doesn't exist.
(PermissionError(13,

jE7&i5m . , None, 5))

FAILED - check errors above.

® port busy

—> tried again

L — still failed

N\

2. INVALID HEADER

18:37:47.485 ->
18:37:47.485 ->
18:37:47.485 ->
18:37:47.485 -
18:37:47.435 -

invalid header:
invalid header:
invalid header:
invalid header:
invalid header:

OxffFFEfff
Oxffffffff
OxfEFFFfff
OxfFFFEFFF
Oxffffffff

18:37:47.529 ->
18:37:47.529 ->
18:37:47.529 >

rst:0s7 (T60HOT_SYS_RST),boct:0x29
Saved PC:0x40043621

invalid header;ESP-ROM:esp22x2-20210227

Re-flash official

asing flash...

® invalid header

— bad or wrong flash content?
\

v

=

* open Serial Moniter

18:29:05.438 -> load:0x403x8709,1len: 0xr04

o Chip crase completed successfully re‘ﬂasl'\
f:rmware (‘FM”) Writing bootloader + partition table + app. {eS’t
* erase + flash Wrote 16334 bytes ... (180.6 kbit/s).
o all requireal files Mash of data verified.
v
. r@ COMS — A X ]
e Test serial oufpuf ”]['77 | serial
K&
after reset 18:29:05.438 -> mode:DI0, clock div:l °“tP“t
18:29:05.438 -> load:0x3fce2829,1len:0x588 seen

]

p
3. GARBLED SERIAL OUTPUT

4. NOT THE EXPECTED BOOT

[1010-k9T 5*xAcg*1-08~ AP*BBOFM.BAIPG
DF30+608 Y

r00030003000=4=008+633000 2
AB0+082000000+20B 04864=8FOZ0*ABO+BS1!5
F1.9200 8006: 8i880600718ia-g0*g***-QA

2 coms - 0 X 18:29:05.438 -> mode:D10, cleck div:l
l ‘—m 18:29:05.438 -> load:0x3fc&2820,lem:0x588

18:29:05.438 ->
18:29:05.438 ->
18:29:05.438 >
18:29:05.816 ->
18:29:05.816 —>
18:29:05.816 —>

load: 0x403c8700, Lem: 0xc04
load:0x403c6700, Len: 0x2x78
entry 0x403c8908

ESP-ROM: esp32x3-20210327

Saved PC:024037s051

rst:Onc (RTC_SW_CPU_RST),boot:0x28

) 9 Confirai board

ESP-ROM: esp32s3-20210327

l)oar A

® 3arbled output

— not the expected logs

® only ROM boot messages

L =2, app not running

J

o correct COM#
e 115200 baud

is working Build:Mar 27 2021
rst:0x7 (TGONOT_SYS_RST), boot:0x29 0K
¢ ROM logs Saved PC:0x40049621
® Sfable boot @
\4
Check Por{'s Porf
and seffings 3ood

4

08.2026

BATSENSE / PAGE 05

TS

KEY LEARNING
% Debugging crosses hardware,

‘ software, and configuration.

| % Symptoms are clues, not dead ends.
% Verify each layer before guessing.
| % Small fixes > big insighf.

EVIDENCE TRAIL
EVIDENCE TRAIL

Does the board show

\\
= (

any serial outpuf?
I/No

Check PORT o
(exist / busy?) \/-

. &= =3 i
} /’/ 3 O invalid header :
_’/// - —> wrong or Parflal
: image
YES 01 ROM messages only
- app not FOIA"J
Any ROM boot O Garbled output
messages? 5 not our firmware

\L Board may
pert by be rmuy
or wrong port

} ves

Docs app start
after boof7

YES

O After full reflash
> clean boot ‘035

- board OK

FIX Port Wrong 'Flash

& try agam

® flashed only one
CJ m:ss:ng Parfl'bon

incomplete image

/
Parf:ﬂon setup

file

table

Everytkmg
OI<

move on to

ROOT CAUSE:

sensors .

Incorrect ﬂashin_g v/ Parﬁfian,

wrong parti ition

Only one file was written,

Fix: flash all files with the

l
,l |
| |
|
| |
| instead of all required files. |
|
| |
[} |

correct partition table.

REFLECTION

Errors felt like walls at first, but each one pointed

to a missing piece.

one thing at a time— firmware, serial output, ports,
settings — the system became clear. Debugjing didn't
Just fix the problem; it built confidence and a deeper

mental map of how everyfhing works ta_qeﬂ\er. %

By slowinj down and ckeck[ng

2

_J

KEY TAKEAWAYS

q Ubserve the symptom carefully.

@/ T

is usua[(y in confryura{:ion.

[ THIS PAGE IN ONE LINE:

Debuggcng revealed the
relationships mswle the system.

NEXT UP:
[0 Read clean sensor data
O Translate echoes

O Build the visual interface
[ Store & reflect the data




“ TRANSLATING DISTANCE INTO FEEDBACK

-~ TURNING SENSOR NUMBERS INTO SENSATIONS

BatSense measures distance (cm) with ultrasonic echoes.

This page shows how that number is maPFed and translated into

WEY LEARNING

08.2026
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R

B

Ft Raw data is not the user experience.
- ¢ MaPPinj + translation =
¢ Mu'fiPle channels help,

buf must sfa)l c'ea.r.

meani| ng.

PART B: THREE FEEDBACK CHANNELS .
three feedback channels: sound, vibration, and visual. PART C: CODE TO BEHAVIOUR!
The 3oal: saPPar{' Percepﬁon, not overload it. 1 SOUND (Pitch or Leepinj Paﬂem clmnjes with disfance) 1. ARDUINO (sensor - distance) :
______________ = , ,— ultrasonic
. Ty Examelc L’“E" - N long t = pulsein(echo, HIGH, 30000); echo time
PART A- DISTANCE MAPP'NG )) 1 % 0-%0 | H'ﬂ’"er P'f"h ; int d = clamp((t * 0.034 / 2)); &— convert to
: - 80 em  HHHHHE | er | if (d > 400) d = 400; // em
Ultrasonic sensor gives distance 0-400 cm. o 80-250 cm  HH——H S . ;ecialfprint)in(d): = €— cap at
We map that to Meaninjful 20nes. I Shien beeps ! : 400 cm
0 400 cm - : ' 5 @ 250-400en — I T : € send out
- i . Zf" e “":Uséf:’i (j:’)" 400 0 >400 cm ARl 2| 2. ANDROID (distance —> update)
S : I ; 7 4% % val d = sample?.front ?: sample?.left — distance
- '\_’_’Y“/ !\‘_”—Y‘—/cm - . . 15 (dRI=Snyll E%& d < 400) | parsing
NEAR MID FAR 2 VIBRATION (motor mfens:fy var:es) updateBar(binding.trackl, d)

i 5 Mator belaitoe: binding. tvDist.text = d.toString() [N
0-80cm 80 - 250 ecm 250 - 400 cm 00 " ity (% e ) T \ updateAudio (d) feedback
Immediate Caution OFen space \ © 0-80 cm strong buzz v | Sf"“"jef : updateVibration(d) .

) ’ { H ¢ l t Ihf
obstacle prepare safe ' 0 80-250 cm  medium ~ann ! buzz = : updateRadar(sample) & ;ite/r"ﬂ /
o \’\ © 250-400 cm light o~ | closer ;
0 L P e e e Z isua acl
LINEAR MAPPING EXAMPLE (0-400 - 0-100%) 0 100 200 300 400 ° >400 em  off . ﬁ SLMECHOVIEY B (oot feodbns)
_______________ distance (cm) N aem ® tiunbuity comooled  Cenne7 102 2005 A= radar sweep
S ik \ DISTANCE (cm) MAPPED VALUE & particles
\ . | TRON
E Distances > 400 cm ; 0 100% i'EEgBjCK 3. VISUAL (Echo View radar & Parfir,les shift with direction & Jisfance) «— distance
| are troated as “no scho”. E oz T (TR N | T R L . e e e e T el e bar
| R SO 75% NEAR (0-80 cm) | MID (80-250 cm) | FAR (250-400 cm) o
: We cap at 400 and .: 150 50% Visual rales: ! Direction 5 <— camera
.: fade feedback out. i R from left ; preview
: ; 250 25% when hear | to right |
0 ) 400 0% WEAK da i o : 4. BLUETOOTH FRAMES (data fransFar'é)
: FEEDBACK big;cr when closc{‘ j Format : <L, R, F, VX, Vy, Vl’, F)’, Vf} +'\Il"
—— SR Gl B Example: <120, 320, 240, 10, -5, 2, 1, 1>
’ [ ) ( 7 7 7 U .
CLOSE €&———————— DISTAN(E ——— > FAR whentBar ﬁ P ITQ 'TM ffi v i w__| newline
> ¥ o s 1 e
REFLECTION KEY TAKEAWAYS [ THIS PAGE IN ONE LINE: )
Distance alone is abstract. By '"“PPinj it across mulfiple -/WW— MaP raw distance = zones —> feedback sfrenjfh, ¥
channels, BatSense sPeaks a /anjuaje the I)ooly can 5
understand. The cha//enje is balance — clear s@naIS, ©9® Use three channels to Sippert Rgbcapnie A HMMBer becomes a SCHS&%IOH
minimal noise, and context-aware feedback. R . . 0
7. nsi matters: f t Im 'F S
i keeP fesfinj thresholds and fiminj to make the sysi'em @ CRRE Y R e N | When It 1S trans,ated.
S“PP"rt awareness without distraction. @ Design for clarifyl not maximum information. ﬁ J P
J \_ &

DESIGN QUESTION
DESIGN QUESTION
?

o What should
be heard?

] Wl\a'lf Stnould
be felt?

L] W‘\en S‘\ouu

a screen hclp.?

e How do we avoid

OVCFIOAA.?

o How fast should
FeeraCk reacf.?

%

)
i




DESIGN DECISION
‘ # The screen supports

08.2026
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Percepfion — it does
not define it.

BatSense is not Just hardware — it's an experience,
This page captures how we designed the app to connect, configure, and

visualize bat echolocation in real time. The screen became a companion PART B: KEY INTERFACES , PART C: WHY THE SCREEN CHANGED

that supports perception across sound, vibration, and vision.
At the beginning, we imagined the screen as the main interface.

Through testing, we learned that real perception comes from
the body, the senses, and the environment. The screen became
¢« Devices a support Iayer, not the core.

1. HOME 2. SETTINGS 3. USER GUIDE 4. DEVICES

PART A: APP STRUCTURE e E)

221

& User Guide

A simple structure that mirrors how users explore and control & Settings

the BatSense system. o BatSense Herdware n 3 =
et .. BEFORE: PRIMARY INTERFACE. IDEA (" AFTER: SuPRoRT & CoNFIRMATION LAYER
Day’tlight mode cial connection
Start the care  ——> HoME e -
echo experience Enter sonar i QO Follow system ® Disconnected
experience E
i O Light 2 Power & pair
J/ : , & 3 (® Dark i
E Soner  Devices  Guide = )
: Feedbark Paired devices @k vision
ol et DEVICES L] Guibe 0% SETTINGS | Thon, i, | - o Noorsdd
L ound leegbacl NO soired gevices o .
and check Connect & manage Learn how Personalize /anguage, and | ; ,.ryo.]e. e * Heavy focusanlvisallinterface ibration
hardware hardware to use BatSense the opp proferences E o i Hardwere fet o Screen as the main feedback 5 Multisensary perception is primary
Q i ; ; &/ é ) Set“lrlgf” ) A uihavoncrse[ec'r” ® Less empkasfs a-n baJy-bgsed cues e Screen confirms and adds context
(e S ey .} _______________ Jl ; e . * One seass dominates ® Frees user to focus on the world
Vv E L o Moga 228 o) ® More natural and immersive e
: | e e O #x
Visual + sound + =~ SONAR/ ECHO ViEw | ) The heert | - @) Lrsuage: Syt #X o e —_———
vibration feedback /$ () . . of the I (® Engish Default is English for wider accessibility. i
L Real-time multisensory i ' o 0 9 v | NOTES
in one view & perception experience ! o " Day/Night Made: Follow system / Light / Dark, “ T ol
' Dark made reduces 5/nr¢ in the field. | M KCCP Sefup simple
i Sound Feedback: Buzzer pitch varies with Reduce screen
I ), 7 e
’ \ J M)) Jiffancz, Can be fo_,gleJ on/off. “ M dePenJU\CC
“E% Vibration Feedback: Motors strangthen with
| 'E\ distance. Toggle to save power or reduse fatigue, | O Le.i bodj bethe
I * Device Connection: Cannect vin Bluctovth (HC-0S) ‘ primanysenscl
N or sccial port (Maga USB). 9600 haad by defauit. [0 Use screen anly
= - L |
REFLECTION KEY TAKEAWAYS THIS PAGE IN_ONE LINE e
Designing the app taught us that technology should @ Cl : =
ear structure helps users focus on perception,
adapt to human perception, not the other way around. P e b S
By simplifying navigation and letting the body lead, @ Easy connection = more time for exploration, The screen ecame a COMPa’uon,
the screen now helps users connect, calibrate, and X . .
’ < g > i bod .
understand — without taking focus away from the Screeificanfiraiigcs Bk n0t the Who,e eXPeflehce.
world around them. * ﬁ Simplicify unlocks real-world experience. ﬁ (((
J L J .
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BATSENsE / PAGE 08 1 * Peaple rely on distance first.

* They want confirmation.
’ \ K Too much info = confusion.
Taalay was the first time others used BatSense. Friends and fami/y tried } * BT éms

the system in real home spaces to sense before obstacles.

I watched how they moved, listened, and checked the screen. ‘

Their reactions, habits, and feedback will shape the next steps.
ri il A it i PART B: WHAT | OBSERVED PART C: EARLY FEEDBACK
( PART A: TEST SETUP Typical flow I saw across all testers (first-time use). \

dzn | T k thi -
. . - s e newEsomes ng Understood distance
Short, informal S familiar spaces. @ Pick vp @ MoVE TowARD @) LISTEN / FEEL @) CHECK © Compare 8 e@ 1 was there before | 7> b";' °§. 4 #r Mom (46)
Goal: see how first-time users understand SENSOR OBJECT THE FEEDBACK SCREEN TRY AGAIN T e i T eryant
and use BatSense without instructions. ) . - / ) Tl A

the feedback.

e e | :
always checke Checkedbtie screen ot Dad (49)
‘ the screen ﬁa be Lol Foaliont ) Analytical

100% sure. Liked com‘pnring
% / signals.

Vo Sister (20)
= Repeafed movement ' ) Quick learner

/
5 to compare sijna/s. G Focused on screen
Compars the sound. y. and direction.

1. TEST CONTEXT 2. SENSOR IN HAND 3. PHONE SCREEN 4. ASSEMBLED SYSTEM

v
[ «
i

I moved it ajain
from here to

N Takes it naturally,  Slow steps, Focus on beeps Looks for distance  Repests movoneat P y
Living rooms, hallways,  Pick up the sensor  Echo View shows curious and coutious.  arm extended, and vibration, + direction info From difforent opots TS Friend (21)

tables, and daarways‘ like a small tool. distance + divection  + Bluetooth link scanning ahead. Adjusts distance.  to confirm. to compare signals. G ‘ “Sometimes too many

Common daily paths. Point it forward. with rada review. to th A 0‘. q l’“f’s and I didn’t . & D P ) stance
Y P Orwar radar + previe e app (},))) ﬁ;} i‘\ﬁw}‘ T vl A in some moments. and distances.

4 participants - varied ages
e fogh iy th okl ﬁ first-time BatSense users *
CY ui eir own ri yf m 7:415 y b Vo )

Curious, playful
— Feedback overload P Tried many angles

: - The /ooF of moving > v[eelinj =>: checkinj =2 comlparimj lm.FFmed in every test.

[ THIS PAGE IN ONE LINE: | | next up:

Wafclaing real users was eye-opening. ney didn't need a / O Tune beep frea[uency
Ion_g e_xplanafian to start — but H\ey all created their own and Pa&" ns

patterns. Distance came first, then direction. The screen ] Usef S taugl't me AOW fl‘e Sy-s{em O Add multi-level distance

) ) zones
became a confirmation tool, not the first place chy looked. was ac f u a”y rea d ’ 01 Improve screen clarify
L o and hiemrchy
D Run lonjer tests in

These insights are more valuable than any assumption. 2 Simplify feedback to avoid overload. different environments

Overload alplpeared when too many bee‘ps stacked up.

J




—HOW TESTING SHAPED THE

Real-world testing with different users showed what worked, what
confused, and what felt natural. This iteration clarifies the roles of
each feedback channel so the body can understand space more easily

and learn over time.

o
—

PART B: BODY AS INTERFACE

HEAD ORIENTATION
SAMPLES SPACE

PART A: BEFORE / AFTER

tried to give
distance + direction

+ meaninj

BEFORE TESTING (T0O MUCH FROM EVERYWHERE) AFTER TESTING (CLEAR ROLES, BETTER FLOW) g FRONT
LEFT RIGHT
2\ SOUND SOUND = PROXIMITY / DISTANCE CUE
6) e Simple distance sense. DOWN

Closer —> stronger / faster.

Farther — weaker / slower. ( ((( 3
P4

o~ e
@) l’r'i'ZAI",";VC VIBRATION = BODILY CUE / URGENCY / CHANNEL
= lerts + direction Encodes intensity, proximity HAND / SCREEN = VISUAL
+ status and channel change. oo explo e
Helps the body respond. ;i !
/ P y P and Iear’l .
VISUAL Not constant —
el ol VISUAL = CONFIRMATION & LEARNING o 0,
everythinj Supporfs undersfandinj,
ConStanHy Faffefrl Icarnfnj 5 and rSENSOR ORIENTATION
system feedback. v
_______________________________ . B FRONT
_ ; { RESULT: :
verload, confusion, and unclear priority. : i Clarer urjderstanJinj, less overibad, ; LEFT P
________________________________ | more confidence. to sample
_______________________________ J space.
__ J

up

7// ‘ cue. ) ) \
More intensity when than left vs rijhf. \

closer, less when

farther. % Too much feedback competes

--—- EAR =

_--= WRIST = VIBRATION Simplified roles reduced confusion
S Encodes intensity,

N “d I ofe . .
wISREER): and charme * Repehtmn improves undersfanalmj,
Cka"je.

BOJY Fee’s beFOre Pattel’ns become dearer a{‘fer

mind interprets.

08.2026 e
BATSENSE / PAGE 09 i‘ & Each channel has one clear job-

% Less competition, more clarity.
* The body learns through use

and rePeti'tion. o P A

PART C: WHAT | CHANGED

SOUND
Distance / proximity * Proximity was easier than direction, ‘/<<(¢P>))+
i

Users understood near vs for faster i

for attention.

and improved response.

multiple uses and short sessions.

(BODY CENTERED
NOT SCREEN-CENTERED

— K Screen checking becomes
part of Iearning.

Users check the screen to confirm

and discover patterns over time.

[ TEST EVIDENCE (SNAPSHOTS)

USER FEEDBACK (QUOTE) BEFORE vs AFTER
« T BEFORE AFTER
The vibration tells me v Clare

Something is close.
Then | chack the
screen to learn
more.”

.
x A
o+ @ o
»./+\
A4,

.

— Tester 8

Testfnj sl\owed ﬂnat my f:'rst Jesijn asked foo
much from every channel. By giving each sense
one clear role, the system became easier to

understand and more natural to use. The l:ody
can now receive, feel, and decide —then use the

9

screen when it wants to confirm or learn.

KEY TAKEAWAYS

Q Sfarf S[mP/e: one C‘\anne’, one Job.

@ Praximify before direction.
() Relnef[ffon builds unJerstaannj.

Visual SuPPorfs /earninj, not constant juia(ance.

THIS PAGE IN ONE LINE:
More feedback is not a’ways

more clarity.

O Direction through head turns

= MaP exFlom'[:ion sessions
d Long—f:erm usage test
() Refine learninj flow




"FINAL REFLECTION

08.2026

KEY LEARNING

Real undersfandinj comes from tran

7

slation. |

/ BATSENSE / PAGE10 | *
- . e % The body is not a user —
WHAT BATSENSE TAUGHT ME = ot = it o e spen
= T /J % Design must adapt to people,
BatSense bejan as a question about how bats understand space / not the other way around.
without sighf. It grew into a Sysfem that senses the world, # Perception can be trained anal
translates it into human Ianjuage, and returns it Haroujh cxPanded. i
sound, touch, and visual cues. This project changed how e o
I think about design, data, and above all — people. PART B: WHAT BATSENSE BECAME PART C: WHAT | LEARNED
e ) ) )
. A closed IooP between world, body and meaning. —_—
PART A: PROJECT JOURNEY y J S Translate, don't imitate. =
ENVIRONMENT SE| SPATIAL 0
@ @ R @ @ @ N @ @ NSINGﬁ TRANSLATION 1 obAL) Boby KRLREDeE Nature inspired the idea, / NEXT UP:
RESEARCH  SOURCING PROTOTYPE  DEBUGGING  TRANSLATION AP & UX  TESTING . SOUND but pegflld guidedFOR¥ desigp. O Field beta with
))) ) E Translation makes it
@ ‘@ ‘ € 3 I iy hirans b ired ot
o O — % %?@ = —> — Ult‘m?anfc MAP sijnals  dlctadlon. D Improve ha’Df;CS P
sens’nj 9 fO m:nnf . » R l. f.
ng " sonalization
Understand bats, Find companents, Build first Issues, noise, Map data — Design the Test with (50 kfis) 55 TOUCH understunting % T"IE body chanjes ‘the mfcr{ar_e_ person -
echolication, tools and modules.  working system.  colibration, meaning — BotSimsetampin ool agreal Algoriths Nighs pules of spoce. ' d Expand to indoor
i s ) " : . PP Distance, filter noise, for iotority & Inferfates live on, around iaati
and sensory Test what's Make sensing false triggers. multimadal cuas  Make it clear, contexts. =g ’ i naviga on
principles. ossible come alive Keep i ; X direction, extract drter Awareness and f"m“ﬁ}‘ the body.
P - 4 Eep improving, (Sf“"d, touch, persona{ and  Tterate and 7 o intensity, potterns, O idence Comfort, context and O OPC""S"“" ce
visual). S“PP"A"‘} refine. ”_C: w;rm:L texture. create caes. v !/ VISUAL Autonomy movemen B matier hardware 2 app
44'—%%4%‘1-‘* sl Nokivek mads| | The  bod — ﬁ
i ; ; 14l for potiome & o
, | | S e e e Y Percepfion must be learned.
| URBAN | | . . m;rf”:s 05> Spatial t instant
an iterative /ooP €—c——— === 4 % @ e | y ; _ and acts. Vet o patial seasing isn't instant.
CONTEXT | 'N»Emfig; : Anfcu{:ﬁ;aja Training, feedback and
\_ J L practice build new ways
of knowinj. *J
—
Buildinj the Profofypinj Tesfinj Sound Designinj the Real-user Mov[nj o F UTURE P OTENT’AL
Aard:a;e made ideas and ha/affc BatSense app fesfinj in f’r‘fjed 72 . .
foundation. real. feedback. experience. context. purpose. Accessible nawjafian
* Education & fm,'n,‘,,j
* Wildlife research tools
A B

REFLECTION

Emlpafhy, observation and constant iteration are.

and excited for where it can ge next.

This Joumcy faujht me that fechno/ogy alone is not the answer,

BatSense is not the end —it's a sfarffnj Fofnt for rethinkinj
how we interface with the world. I'm Proual of how for it's come,

X

J

[ KEY TAKEAWAYS
q Research Shapes focus.

{sﬁ Good data needs 5ooa[ inferprefafion.

[ THIS PAGE IN ONE LINE:

(:) Purpose 3ives alesijn meaninj.

-

&

fo /(IIOW SFaCC .

Seeinj is not the on/j wayy

—

(>

< Search & rescue a,d

* Inclusive smart cities




SKETCHBOO

l— I
| |
JULY 2026 || NOTES TO SELF ||
g | At this stage, the field of |
- EARLY GRADUATION PROJECT IDEAS - | ossibilities feels huge! |
| My task is to dlg deeper, ||
Thns page records our early group tutorial / brams‘l:ormmj session, | connect dots, and find a \
We each shared keywords and Possible directions for our 3radua'l:ion ll meaningful direction.
ProJects. Seeing ideas fogetker helped us spot patterns, overlaps, ﬁ lL _3_ _________
and themes worth exploring further. S iy 3
Ny tech + humanity
GROUP KEYWORDS WALL ¥¥ .. digital Vo
reu . :
archieveos publishing seeing m ed 1a attention
. , communication
resource collecting relia’iuonshup Al g
. possible R Persona| etween
Sharlng selves/ archives stories humans and  critical
Community vi‘,‘:.‘;:s information etice behaviours
Network different urgent E
red uce / :ﬂi.:;, padEnag Co- everyone
hives as emotions intelligence :
waste Ve can use ai
collectnve? s - design
o memory ! ~—> motivation B code
how to build Trust community : = )
trust in $harin3 repalr rePa!r
systems? 7 O O O emotional  network rraRRInd ‘
f\ f\ /\ and social ! t t 1
repair / value 3":’;":’:1’: community rus relationship
('MY QUICK NOTES (FROM EARLY DISCUSSION) i? ) culture & design human-ai
ood I You resear social bonds P°“CY ’ mappin felaﬁonship data
[ mj gov( ‘1 search + P{ar\ kiour fuéure SUPPOrt eC‘ILI;Cntﬂranr invisiblf transparency
‘1 ( D"-S‘ﬁ'\ ‘ 4 connections.
| Researck g Next sfefs7 E——
f F- [ POTENTIAL CONNECTIONS ¥¥ ] (" TopAY's ReFLECTION
IDK ture
visual o Archives + Digifal Media - preserving & slmn'n3 stories Hear ing everyone's keywords
Inslmra.{'mr\

[#] l (8] [c]
Focus /\—'> m
current

&l op

| mspumhon

L

Brainstorm
& ideas

PAGE 11

® Al + Trust = data transparency, co-intelligence

o Repair Network + Community - social & emotional value

e Sustainable Design + Daily Use = long-term behaviour change

® Entire Food System + Circular Economy - systemic solutions

Q0
M

helped me see patterns I didn't
notice before. The discussion

revealed that my project could

move from broad interests

'l:oward a moreée 'FOCMSCJ g

research 1uestion.

v Communication is a recurring theme.
v Trust and relationships appear in many clusters.
v Systems thinking (e. -9 food , trade, transport)
v Everyday use and behaviour are |mPor‘tant
v Many ideas reveal hidden or invisible structures. @
collection
system sustainable
design dal desi F
ly esign tor
g use <« everyday
b o life & habit.
campus d
Car collection
u
economy
entire
food J :
transportation
system o
data ethics & PR W globa
. < supply  biodiversity S
human relationship chain fair e o0 Y. :
in Al era. e tean local |mpact.
UK fair
trade trade transparency

KEY OBSEERVATIONS

Good design listens, connects, and makes

|
|
|
the invisible visible. :
I
|
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PAGE 12 TODAY'S_OBJECTIVE T NoTES

&

SKETCHBOOK =22

MUSEUM, LONDON

e Observe how ideas are displayed

Museum as a communication system.

o Look at process, not just products

and interaction work together to make

@ INTRO / CONTEXT o Connect learnings to BatSense project

meaning visible and memorable.

| |
|| P
| O
| ” . L
| e Understand visitor experience l : Obiects, araphics, space, light, abecals
! IR OhiectFqumphicafifes g
| | |
: |
‘ L

2

TSI

On 9th June 2026, our class visited The Design Museum in London /\ —G]:* _i- S g e S T S, e Tl N D -
with our tutor. I observed how exhibitions communicate ideas 2

through space, objects, graphics, and interaction. The museum 1%2} - K::;fgrozws&%;m‘ @ WHAT I SAW IN_THE MUSEUM %

showed how design thinking, making, and user experience come 111 | '

together to solve real human needs.

A ABSTRACT VISUAL LANGUAGE

/ COLOUR EMOTION

B FRAMED SKETCHES /

D WALL OF OBJECTS /
TAXONOMY OF EVERYDAY DESIGN
e p——

C BEHIND-THE-SCENES MAKING /
PROCESS TRANSPARENCY

E SENSORY DISPLAY /
JEWELLERY & BODY

F DESIGNER-MAKER-USER
FRAMEWORK

TRANSLATING DRAWING

Bold colour, movement, contrast.

Emotion and meaning before words.

w

i Visual rhyﬂ\m 3uiJes attention.

Simple drawings, clear framing,
negative space. Ideas become

*

by function and

Process on Jispla\/. Not hidden. Ola_jed:s 3rouped

Shows experimentation, testing, relationship. Design solves many

y-¢

needs across daily life.

ij“ts ":hraugl\ Cur&tl‘oﬂ.

(3) CONNECTION TO MY PROJECT — BATSENSE AN

[ osject piseLAY |

| (Like Wall of Objects)
Show BatSense parts
c|early: Sensor, Ardaina,
HC-0S, Vibration Mater,
Use labels, diagrams,

and material samples.

= e
COLOUR & GRAPHICS
(Like Exhibition (::raphlcs) o \

‘ Use colour—coded channels |

| for scnar: Left / Center / Right. |
Make invisible sound |

become visible signals.

PROCESS DISPLAY
(Like Workshop Room)

Show debugging, code tests,

iterations, user testing,

foilures and improvements.
{ Process builds trust.

ﬂ
X

BATSENSE

Wearable Echolocation
Assistive Device

JEWELLERY / BDDYT
(Like Sensory Display)
Think about BatSense as |
Wﬂﬂfﬂb,g on tke b@d’.
Comfort, form, identity, |

and emotional connection.
| \ O
DESIGNER - MAKER - USER
(Like Fromework Wall) |

BatSense combines research,
Prototypina, and user experience.

N

DESIGNER  Design thinking + making

PN + real user needs.
@ -
| . o - 5 AN B

i (& R

MAKER USER

66

x|

and real making environment.

Mafer;al, For‘m, and I:ody cor\nect;on,

Wearables communicate identity,
feeling, and interaction.

Humar\ = cenired lens .

Design sits

between making and using. The

system needs all three.

7

(4) EXHIBITION IDEA SKETCH

How I imagine displaying BatSease in the future

(5) KEY LEARNINGS / INSIGHTS @

PROCESS
JOURNEY

Research
— Prototype

BACK WALL GRAPHICS
What is BatSense?
Echolocation &

Z\/ Assistive Interaction

Museums communicate through arrangement, not only text.

User Stories
Quotes, photes,
experiences

— Test
—> Improve

DEVICE & PARTS DISPLAY

A Sensor, Arduinc, HC-0S,
- Vibration Motor, Case etc. \\ Left / Center / Right

APP / VISUALIZATION

Live sonar view

' Colour coded

Display can reveal process as well as outcome.

Colour and material help Sw'de attention and perception.
My project can be fromed as a sensory translation system.
BatSense could be exhibited through objects, interaction,

and user testing evidence.

< BSHIST SOESRSS

a8

Design is a bridge between technology, humans, and context.

(6) REFLECTION
The visit to The Design Mussum changed how I think about my final
project. I realized BatSense is not just electronics — it is a story

about perception, assistive interaction, and human experience.

TESTING PHOTOS |
In the will tosting |
with users |
]
|

INTERACTION STATION
Visitor trics the device,
feels vibration feedback.

REFLECTION WALL
What did users feel?
What could improve?

Exhibitions can make invisible things visible and relatable.
I want to design the final showcase as a narrative journey: from
sound —> signal — sensation —> confidence. This logbook page will

help me design the exhibition with clarity, empathy, and impact.

_______________________________________________________ 99 | THANK You

GOooD DESIGN LISTENS, CONNECTS, AND MAKES
THE INVISIBLE VISIBLE.
TuTR! ()

w



TODAY’S OBJECTIVE

. Comf:a.re different urban lojir.s
. Studj water, bridges, landmarks,
monumenfalifj, everjdaj life

VISIT NOTES =
Four cities, four sFo.tial characters. E%

|

|

|

|

Water, stone, scale, and Aailj :
sensations shaped how I moved, :
|

|

7

o Connect observations to BatSense
multiscnSorj na.vijn.tu'an

(AT il [ 1 SO SR S o as
(3) PART B: LANDMARKS + ORIENTATION +#¢

understood, and remembered.

@ INTRO / TRAVEL OBSERVATION * @ PART A: VENICE — WATER / BRIDGE / SEQUENCE ¥

Across Venice, Pisa, Florence,

Cannls are JJ

and Milan, I saw how each
citj creates a different sra.tial
lojic. Water channels and
bridges guide movement in
Venice. Landmarks orient the
bﬂdj "\ P‘sa
fagades in Florence and Milan

Monumenfal

—> Sijhflines are

boundaries. Bridgcs
are crossinj Poinfs
that compress the
Loalj then open up

new views.

Mtten skaré and
bent.

1 The Leanfnj Tower of Pisa

acts as a sﬁronj orientation
anchor from many 'poin’ts
in the ciéj.

Tts tilt is felt both vismllj
and boc“ly—our balance

shape emotion and scale.
Everyday life — smells, tastes,
sounds — completes the cifj

responds.
1> Navignﬁan Anfpens
b_’ sequmcc + sound.

Water ref lects lijkf .

builnlinjs, movement —

Landmarks “\cllp bulld

experience Bcjond s:jk'l:

@W\f’ %nﬂ

Sk.yl;nc memorj and Su.PPor‘f

SMELL: coffee, bread,

sea air, flowers

BRIDGE CROSSING (TRANSITION POINT) always  changing.

Climb / pouse /

]

]

| %
observe [ dessend. |

|

I {

|

|

|

Tkej are reference points

Linca.r but

carved. TASTE : szza, 3elafo,

simFl.e., safisfyinj

for direction and distance.

Edjcs .’J\Mj& Brief expansion

J g

: e e SOUND:> ks lapping,
f::{:fswe* (s Jm: rk = @ vaius, faa‘tstefs N ’Z;llf
_____________________________ moments. | e
@ KEY TAKEAWAYS +# ROUTINE : markets,
@ PROJECT LINK —> BAT SENSE % — . A —

Florence and Milan =

e Navigatio be auditory and bodily, not ony viseel.
CITY OBSERVATION vgraeaican e et ooy v

)

SENSORY CUESj FBAT SENSE DESIGN

@ sound [ echo | —>

FPATIAL UNDERSTANDINGW

mental map -
{73

Everyalay life adds lujcrs
of meam'nj to the cifj. ﬁ

eathedrals show how

material, ornament,

|

|

|

|

|

|

|

|

|

|

|

|

:

|

|

I

|

navija.fion without a screen. :
I

|

|

|

|

|

|

|

|

|

|

|

|

l

i - I
~— water / Landmarks SuPFart memory and crientation, |
A~ flow - |

and verticality create

i =

mforje&able sFatnal Water d\mges reflections, boundaries, and routes.

“ ;':ﬁf I
e [l landmark / Q itation / ® "‘““‘"‘:_‘“—7 .
Detail invites close scale ..' movement "\-’ ;:Z;::::‘of nevigation ©\ Isonic architecture shapes emotion and scale.
sensing; scale creates Al v []
e M| teature / material / Py ((((”))) @ é Cities are experienced through all seases and routines. ﬁ
B et N body §

. . lﬁ lﬁl elat emperature x _— !
Iconic form a instant awareness neq v.:ua.
orientation + emotional Z\,S smell / taste, (o 4 (® REFLECTION _______________________________ \
response. * routine = echo/

This trip expanded my view of BatSense. It's not just a device
[ bl Y J

feedbock
device /
(o}
= interface

> reflection
D

for navigation — it's a way to understand place through echo
9 J P 9 ,

( TOOLS + METHODS

B & 9

movement, material, smell, taste, and memory. Each cifj

|

O

|
|
|
|
|
i
fa.ujl-xf me  that slaa\ffal expcrl.ence. is [c:yereal, aljnamfc' and :
|
|
|
|

MARBLE SCULPTURE GOTHIC ARCH + COLUMN ORNAMENT FIELD PHOTO SOUND MOVEMENT SPATIAL TIME + Fcr‘sonal. I mignt BafScnse t ACIF IDeo,:le S R
PATTERN RELIEF SPIRES ROSETTE RHYTHM PATTERN NOTES STUDY MAPPING TRACKING SKETCHES SEQUENCE sensory maps of the world.
__ e el s e y




" TODAY’S OBJECTIVE
Observe architecture as a sensory system

Listen to space, not just look

}

VISIT NOTES \EE !
Rome + Vatican showed how space — | = II
|

SPeaks ’H\rouﬂh time, material and
movement. Architecture is a composer ﬁ :

of exPerience .

Note materials, scale, light, echoes
Connect |earnin55 to BatSense Projec‘(’.

@ INTRO / FIELD NOTE
Durin:’ the H‘Aly trip in late June 2026,

Arches, cavities,

curved walls,

architecture was observed not only

wi met
v?sm”y but as a sensory system. ruin geometry

create rich,
unfrea(ictable
echo patterns.

Ancient stone, arches, domes, and
street textures Sujjested new ways
of fhink;na about how BatSense

could communicate space tkroujh

o hard stone a
strong reflection
o voids and edges
Produr.c |ayerod

echo, ’l’.iminﬂ‘ material, and movement .

r‘tur’\s
e space is read
tim e e - - - —
over: - monumen'tal ‘Fasmie timber roof + stone walls, painted dome, scale, symmetry,
| SOUND REFLECTION IN HARD STONE | i . i i oyl & o peverkemling: ]
|
E - /// - o T AR MATERIAL DIALOGUE —/W
: "“’7 ‘action 2 keljh‘t ° |on3 reverberation - [——L—[ stone plaster
| o symmetry helrs ; (hard) (smouth)
| : ; 1 ;
: 4 Z . reverb one_nto.hon.‘ o
Z e e space perceiv
i murtjlc re‘l‘.u;ns over ‘tl’mrc’ % ? g , N fll:rouahP dcla.y /) (w ODi) t'ﬁ mussi.r.
————————————————————————— -L———-—--—--__._____._________.___J : 4 : + resonance ﬁ // ik »; (d‘b")J
— - - Z not Just sight
(@) PART C: STREET AS INTERFACE + (5) PROJECT LINK — (@ BAT SENSE :
X
' Cobblestone texture, fagade rhythm, ENVIRONMENT | — INTERPRETATION MOVEMENT AT NSET = @ KEY TAKEAWAYS T
and urban enclosure 3uio(e the - @ Arr.hih.dure ) i - pe A —> ; @ Material answers: back:;
boc‘.y. Nc\vigatfon bcgins in the E— materials § o j S g g
body before it becomes a map LI scale S W" ’:;:‘3“‘*“’" Z&> Space can be heard as well as seen.
3 ooty light ] ision o )
o rhythm of footsteps ‘ﬂ'ﬁ_ﬁf ,,f,\{,xt ™ i vl " 5 feadback eanslate == Scale can be felt H\roujk reverberation.
. (:axt-:«::e :nal:rfo:t ) echo into Y9 Movement is part of navigation.
o consistent street walls ; . i s . spatial cu - .
. pace skmpas Perceptn'on lfaly C::niirczfm:[‘::&‘dde:cf:‘sa: SseP a;{::'l |n<Form0.flO’\ %} P ol e Baf.Se,nse can {fMSIate eckc
I nses. . " ﬁ
—> the city is an interface [ FOOTSTEPS + PAVEMENT into spatial cues.
between body and space. ( (;)) @ & Y @
s9-| (¢ (7) REFLECTION

sound. + vibration feedback ECHO TIME MATERIAL BODY MOVEMENT AWARENESS

Rome and the Vatican helPeol reFosiﬁon BatSense

PHOTO / MATERIAL NOTES
ki ! .

from a device idea toward a broader 1u.esficn:

STONE BRICK . wooD how can ole.sijn reveal space ‘U\roujk

rougl-\ porcus o multisensory experience ? Here, space is not

massive absorbs ot Just seen; it is felt, heard, and lived. BatSense

carries some sl must work with time, material and the body %
ecko echo

to make the invisible visible. @




SKETCHBOOK = 15 o go [mEsm 6

[
|
|
|
: o S(’.uJ.y how objects are inferPra&J ﬂ\rougl\ 3ra’ahics
|
|
|
|
AN

“VISIT NOTES
Bl T Chinagithis, vistt. shifbed sy Eé_\

[ |
! |
| :
Il attention from city-sca(e space to museum-— :
| |
| |
| |
| |

RS --n---n----n“-&\\\

IE||-|

o Notice tactile / accessible interaction

scale communication. Route, label, touch,
ligH'., and object all work foge{l\er to make *

o Connect curatorial methods to BatSense Projed‘.

Hsfory undersfandab 'e .

: ol R
2 H + Sauth Area

N ——

, 3 SRR, XRAER, n,m:nmauu&mzm
Tactile Exploration Zone RAAH, AREAREEN, TREMZTR, m:u
RN SEBELIEER,

(D) INTRO / VISIT CONTEXT ~ (2) PART A: ROUTE / MUSEUM AS INFORMATION SYSTEM % 7777777 =777=======mm=mmmmm 7 oS oo m oo 0
La, Auyssg2026 Tcitealithe Notional (" ) ume WESTERN ZHOU ROVTE MAP B BROADER FLOOR PLAN OVERVIEW
Museum og Clhma in Betlng. Compm;ed (Highlights) (North / Smuth Areas) 2 —— —ﬁﬁ
with the Italy pages, this visit made = y - - BBER :

st ET%*% E i& RECERRBARAAREIERARE, ALK, lg

me think less about urben architecture

QHJ more abouf kaw o museum

translates invisible knowlcdsc into

SRR AL B SRR 0N o . “’i

readable experience. Maps, labels,
Touch to ignite understanding.

cases, tactile displays and spatial e
sequence all frame how visitors
understand objects. This became
diret_ﬂy relevant to BatSense as a

ProJ'ed: about sensory translation.

RV

PART B: OBJECT AS SIGNAL — LI GUI / BRONZE COMMU
® / NICATION s 5 v (® KEY TAKEAWAYS +#

e
AR RRITH AR

I Exirance Parscuurt Tomentioe Spuire Spuare

A ROUTE LOGIC (Simplified)

EH north south s WTY'F"TJ'".?_ here is not o Touch opens another roate to knowleulge. G e r——————— )

@ i IE <« fe SEpETseay only directional. It also o A Bility " ¢ feat W Jos; inciol | | : |

:, centrol hall : —> sebe cxpgdnﬁcms, P“‘;"jt ccessibility 1s not an extra feature — 1s a design principle, \ @ : | '||l | ||I |

eibiance.  sorienbatim "FY aniitions 52 4o ] i e i aod attention. o Non-visual access turns culture into bodily understanding. | i | |
objects <--- suquence flows Hwougk ga”erizs — ® A mascum map works I vision : touch i sound

like an interface: cnmplexify " ——————— JI- ——————— L _______

is reduced into an actionable Y

“GOOD DESIGN MAKES THE INVISIBLE READABLE.” %

A LI GUI VESSEL (Western Zhou) B INSCRIPTION + PATTERN CALLOUTS o Object meaning i
[' N — - " EA.,..':l'e lmrs b le‘ J.el I' 3‘5‘2': @ PROJECT LINK — BATSENSE % — @ ® Good exhibitions communicate ‘U\rough route, not only text,
\ vertion B RERE | O e \ -
handles Ga o o
es) (%%32%) Tf-e maseum uses labels, | \MuSEUM CUES SENSORY T USER ) A— @ Objects become understandable through layers of translation,
il % TImaription recurds d'“\?rms' chranology TRANSLATION UNDERSTANDING o Touch creates a sfrong non-visual briJge to culture,
e fandle MW King Wn's campoiga and callouts to decade map . . entati translote it ]
(intal) Rait) Shang' the vessel for the visitor. / = visual decading X """/“ ton £ B oy ’9(%9\ . Acccsmbllnfy improves the experience for everyone,
/ nVi nmental
oo 7 . late tactile feedback memory data into W e BatSense should communicate space as c[early as *
Il ____5 tastic pottora BEM/IBIRT | Hlsfory becomes / 7 )
s ; obiect / (o accessible museums communicate ‘-usfory \J
(main motif) (FH2KAE) legf“c f‘araujk J/ auditory mea/ I spatial cues
Cload & thunder dias . imagination
____ z:;::::e ::.M /Jwﬁarred mecIgon: touch station J body awareness |® REFLECTION Q? _———_——_——_————_——————__——_—-“
abilit i '
stability) ’ * Q @ l”)h Q | This visit reframed BatSense as more than a device. A 3ood museum :
~ i | 5 . Lo . |
B o T — ’." J l, does not svmply sAow‘arfl:facfs, it choreo.jnfup.hs Rercept:on. Tkrough |
(Phyoical Form) MATERIAL —> DIAGRAM INTERPRETATION o G . )\ J | maps, cases, labels, lighting, and touch, invisible information becomes :
(Mistarical Data) (Mediation) (Meaning) ' ble and ingful g ]
J A museum curates Msfory; BatSense curates sPaéial information. * ! ’V'C.mo"a e .MW"‘j‘f“ ) I o -BﬂfSEHSC ot oar il e alilp :
: [oglc, {ransformmg raw spatial data into an embodied, inclusive experience. |
| |
| |
l i
! |




SKETCHBOOK

@ INTRO / SECOND LENS

After mapping the museam as an information system,
I looked more elosely ot perception itself. In the 3a“¢ry,
UjH, touch, scale reference, viewing distance, and
movement all ckmgcd how artifacts were understood .
This helped me think about BatSense not Just as an
assistive device, but as a mrefuﬂj sta.jca( sensory

exPerf ence.

PAGE 16

t‘\& bcdj bCCOMCS

a mwurinj tool

scale is often
understood ﬂ\roujh
Proximifj

TODAY'S OBJECTIVE

lf 1
o Observe how lijl\t, scale, and distance 5w'Je attention @

|
|
|
|
| e S(:udj body-based wui:rsto.nclinj in the musecum
|
|
|
|
|

¢ Notice how touch and shadow extend perception
® Translate spotial curation into BatSense insights

. = . — —————————————————

VISIT NOTES Eé
This second page records the bodily side of the wvisit. \_,, —
Wl\af mattered was not cn'j what I Saw, but how I
approached, FAus:J, compared scale, followed shadows,

T‘\g museum bcmm& fg

S —,—— e ————————

and remembered forms afterwards.

R —— )

a lesson in sensor’j c‘wraojrap"\‘\’.

—

® shadow reveals

silhouette before detail

(THRERS
“SHEBRA £ B ALK
. lijhf does not J'ust

illuminate — it edits

Sannzissxexszuiazassxx

Eaansissanstasnannannorai e
- et UL
e e ] £
ik nxrxan : attention

® hands create
@‘? . . / 3 empathy and ® perception can be
e : = nnecti indi ; A
,\\ A bady reference makes size inmediate. || Gesture kclps compare rqu‘\ ot # indirect, Fm‘fla{, and
touch see move l,‘jt,t memory L | height, and_relation. J still meam'njful ﬁ

e EMBODIED READING ———————————————————————— :

| ! - Silhouette

: ; S : OBJEC LIGHT Contrast
ntra.

: a‘yet:t 'Form Lodj compartsan Sr.a.lg awareness mmaly /; © o.{:mospher e

@ PART C: DISPLAY / DISTANCE / MOVEMENT ¥ Strong colour @ KEY TAKEAWAYS W
(m Sfajinj and
N Pcrce/:ﬁon is sha.'oed l’j lijhtinj, not onlj bj oly‘ccts.
make Hme a[decf @ _n\e bodj |-S a fool ‘For rcad('nj Scale a.nd re[aft-an.
casy to remember. <> Distance chanjes what becomes Percepfihle.
isplay design
DIS’D J u:’ ‘ Shadow can communicate form before detail.
Sl\a’)es emaf:ono.l
8 $ memory. ﬁé Exhibition des[jn s a choreojraf)hj of attention.
i = ! o s memor: BatSense should SuFForf orientation fkrou.jk
Exhibitions are read Glass, spacing, and Far = s:lhauette / Near = detail / N ¥ anchor ﬁ clear sensory cues. ﬁ
'.’; Sequence, not all J lnﬁhtinj create Facfnj. Movmj = comPan.son. @ PROJECT LINK — BATSENSE * — J
at once. R i R P s e e e e e e s 2
y A o | [ @
DISTANCE CHANGES INFORMATION rMUSEUM EXPERIENCEN ( SENSORY CUES W USER RESPONSE BATSENSE DESIGN : REFLECTION @
S Pl PR e L A \ light Shoe attention translate | At the National Museum I became interested in modes of access:
NEA : touch - Lextire =3 | “erientation = 'sp:tia.l dn;'aé : touch zones, careful lijht.‘nj, route maps, iconic al[_s,olays, and
i . route d confidence i e | the slow rhythm of movin thr h ller: These ar Il
& B — 3 I % Soun n be felt, | Y ing ough galleries. es e a
L @ ﬁ . ﬁ % @ 009 — /|\ — :> i "‘f}‘_‘t lprosimity recall .,ca:”ow:d’ Rl : communication decisions about who jefs to understand.
E ' pees : remembered. For Bat$ thi ¢ tem wh A touzh
— N pause aﬁmad‘ look s A A ‘ | or atoense, s suggests a system where sound, touch,
e el e | | s I R| @ | and movement cosperate, allowing users to build spatial
——————————————————————— > - RS J L : confidence without rely[nj on vision alone.
e T TR T ’ rA joad exhibition 5u:‘des Ferce,o(:ion; BatSense can 3uide " %
i “ The museum does not onlj IDre_Senf oly‘ecfs — it sfajes Percepfion‘ ’, % i‘ navijo.tion in the same way . ! GOOD DESIGN CHOREOGRAPHS HOW INFORMATION IS FELT.
Y R I A I B e NI R W R T T e




@ INTRO / VISIT CONTEXT

In July 2026 I travelled around Seoul
using the metro for most of my
movements. I noticed how urban
navigation is built from many layers:
maps, signs, screens, gates, tactile
surfaces, braille, and bodil_y movement.
This relates strongly to BatSense —
both translate space into actionable
cues that help Feo,:le make confidcnf

JCCISIOHS

‘ﬁ?@'i@

d:recf:on fouc‘\ movemenf Soun

SKETCHBOO 2026.07  PAGE 17

@ PART A: CITY AS INFORMATION SYSTEM %

TODAY’S OBJECTIVE

Observe Seoul Metro navigaﬁon and access s_ysfl’@

Sfudy maps, signs, screens, gates, tactile cues
Natice how touch + movement guide decisions

Connect learninjs to BatSense Frojecf

VISIT NOTES

In Seoul I focused on how Peo‘ple
find their way Uwougk many la‘\/ers

attention to touch, surfaces, and

non-visual communication.

MAP SIGN SCREEN DECISION MOVEMENT
L3 L4

( A SEOUL METRO MAP B INTERACTIVE KIOSK MAP  C AIRPORT RAIL SIGN D MOBILE ROUTE APP
= ———= = r A TICKET GATES B CARD TAP C STAIRS » TACTILE D MOBILE MANDRAIL
”\ ZHYT EE R @guuny  wwne - : =
l Airport Radroad Track 51 TAREY n ° G
F A= ol +
- To SpouISlabon D ™ g
1 e /
I Lz (11000
- (elooo
oo | © zaauw
L,Ql?ﬂm e oo [ JEEEE o
el O ) 0 sgxuuuuy 20
oé—gbg: 0 °°.° O FLIGAY YW 30
2o © aznan 20 @3 e
Zifge e 2 Entry peint orientates 7;’/’ action confirms  Tactile paving leads Braille ProviJes Tactile surfaces
Complex networks simplh[ied info Real-time, localised info with alerts Clear direction system reduces Personal roude planning helps and confirms route Journey start / the bndy and non-visual route continue 3uu'Jance
colours and line logic. and connections. cognitive load. anticipate actions. with line indicators.  reduces uncertainty. anticipates changes. confirmation. outside the sl;at,‘on_J
SURFACE BODY ORIENTATION CONFIDENT

TEXTURE —>| DETECTS |—> BUILDS —>|  MOVEMENT

¥

N

(4) PART C: NAVIGATION AS EMBODIED ACTION

EXIT NUMBER COLOUR LINE TACTILE PAVING GATE STAIRS / LEVEL CHANGE MOVEMENT ) .
.
.
23w ‘ & = 1 > = = L
First encher for Line colour links Surface leads and Pass Uu-ougk anJ Vertical movement Continue, paase,
orientation. Flat\(orm to reate. prepares the ‘:ody. confirm direction. is part of the reate. check, and adjusf. )
|
(5) PROJECT LINK —> BATSENSE ¥ W 8
v USER UNDERSTANDING BATSENSE —s i
CITY CUES SENSORY TRANSLATION Orientation, confidence, f welartable system H-;fl oy !
: Visual reats information |—3| timing, and decision- —>| translates environmen |
mf./ s'j’f ‘ < c;r\m‘becom: vibration making improve as data into clear, loyered :
tactile poving / § 5 s
audio, or touch cues cuss are received S cues So users can sense _—— |
reute_marker that are receivable and confirmed. Q Space without r:lyina o !
; ly on sight. e !
onytime. Eq))) ("y only on sig 1
angntlan l$ ﬂlre‘Jy Multl!ensory, even W‘\Cﬂ we e“l’\k we are anly {Ollowlﬂj a MGF *J '\

{2

#

of information and cues. I Faid close

(3) PART B: TOUCH / ACCESS / ROUTE CUES %

o ——— o — ———————————————,

N ——— — —— —— —

® Wayfinding is
not a single
image - it is a
sequence of cues
distributed
through the

environment.

*

gu ide users progressi vely :

Goad wayfmdmg Jlstnbufes mforma.t:on c[m{y
Nawgaflon combmcs v:s«nl, l'acb[e, MJ ‘wdl[y cues.
ﬁ--ﬂ Accessibi/ify is a core Jes:bn ’principlc, not an extra.

Urban sysfems choreogm,al\ attention and movement.

GOOD DESIGN GUIDES
THE BODY, NOT ONLY

Direction is distributed @ KEY TAKEAWAYS ﬁ
acress multiple media. @
Touch SuPPorfs nav[gafian, @
not on(y vision.
Route unJersfnnJinj is
built progressively. S
Accessibilify cues benefit w BatSense could learn from transit design to
all users.
S
(7) REFLECTION Q
Sooul made me think of BatSense less as a 3Ad5et and more
as a communication system for movement. The cify Already
teaches Peaple Uurougk signs, surfaces, screens, and small acts
of interaction. It is a ckareagrnp/\y of attention. BatSense can
translate environmental data — distance, abotacles, direction,
c“mnges in level - into similnrly clear, inclusive cues. Good
Jesign respects how the body already navigates.

THE EYE."

T e e e e e e AR A

|



VISIT NOTES EE

Seoul showed me two extremes: h(;ghly

SKETCHBOOKM MGES  [Tgf

TODAY’S OBJECTIVE @
® Observe how streets, screens, and hanok

|
|
[}
|
|
contexts sImPe Percepﬁon and movement :
|
|
|
|
[}
l

mediated a“jil:al streets and cluiefer,

S Sﬁudy “9“’ Smle' maferial, SIOFC’ and material-based hanok Spaces. Both
thresholds 7 X

teach the bady how to read the cify.
¢ Translate insights to BatSense Jestgn

l
I
I
I
|
I
1
[
|
[
|
I
8

@ INTRO / SECOND LENS % :
T S - s s @PART B: DIGITAL CITY / SCALE / VISUAL OVERLOAD #

sysfcm, i bcgan nof[cinj another layer.

o Blj screens reshafe

Streets, media facades, nijhf lighting,

scale Fercelption .

crowd Jensif‘y, slopes, and traditional . Brighiness edits

a“enﬁon .

architecture all shalpe how the body
understands the city. Maps cannot

S0eogy

fullj describe a\‘.mosFAere, brighﬁness,

sound, material, or pace. e : 3 :
Narrow streets with dense Br@hi commercial streets Traffic flow and r/uyfhm B:_9 screens lpull focus

9 '@ N /_ E signage comf;efe for 3uide awareness fhrouj‘\ become sfranj cues for and can make the city

attention. lighﬁ and movement. direction and pace. feel visuall_t/ overloaded.

can dom[na\‘:e

e Visual information
urban experience.

®

Infemcffnj layers

hear  move l.jt.t place TSI ] [_TLIGHT e S ) SCREEN LIGHT o [ ow TRAFFIC i s
( ]——) ]% % &éﬁ and selective seeinj.
(@) PART C: HANOK / THRESHOLD / MATERTAL / SLOPE # @ T -
: . Urban Fercepéion is mu“:isensorj and layered.

Screens in{:ens[f:y attention but can also overload it.

Traditional spaces Aijhlijhf the power of threshold

and material.

== 3 E o & L | ! B < 2 Movement and slofe sAaFc how we understand space.
Slo‘ped lanes slow Tiled roofs, wood, and Sequence of thresholds Interior - exterior Material details and

t»®@©

———— o — — —— ————— ——— = =

mOVemené ﬂ’ld OPen Séone Creﬂte a Calm' bu([ds anthlPAflorl and thresholds Con"ect body Crafé cdrry tlme ﬂ.ﬂd Baisenseds"oulld :uFFort .how tte AOJ-V alreadj Eéi
framed views. tactile environment. :Faﬁial memory. and material closely. human presence. L R T T e J
I s e e e VI~ o e e e e e R S s s Y
I
@ PROJECT LINK — BATSENSE + (" (" uRean conrrions | [ SewsoRv READING | [ USER EXPERIENCE | [ BATSENSE ! @ REFLECTION 14
brijhéness ™ nd Shentin BatSense cmfld 1 Socul fnuj‘nf me that 3oaJ communication Jes::yn is not : :
DIGITAL CITY HANOK VILLAGE ey touch anticipation beiste eilemardel | "V oot Slockiedisploution infrwatiofs, bub i ehoresasaiting, S8 GOOD DESIGN
| Vs 000 % 9 9 9 F _) cl\nnje into la_yered ] j F y 5 j F 5 ! !
@ :/O\: 1T @ VS m ’/’/ @ Q@ traffic pacing comfort mor=visiallicuss s I how information is sensed, lpnced, and remembered. The : : MAKES SPACE FELT
| . LEINN slope light confidence users can sense : city showed two extremes: highly mediated digital streets : : )
brightness / speed / material / threshold / threshold spatial rhythm memory 5"::;:;27,‘”5‘:::;“4 | that demand attection, and quict, material-based hanak ! ! NOT JUST SEEN ”
visual s[_’nals / overload slolne / memory _\6/\ §§ a 9 @ {lu :6', @Q QQ relying only on vision. : spaces that invite slow, embodied awareness. BatSense 1 : *
- I'\ N D IE £y >, ))) : can learn from Lof‘l—lpravidinj clear caes and overload : |
——————————————————————————————————————————————————— . (s aet it colo s i e mnect R a i b
| “ ) i | an ep, calm cass that connect people to place. ﬁ : |
! The c«fy SlpeaI(s f‘lroujA many senses. DcSljn should listen to all of them. E | What the map cannot show, the badj still feels. J # b 7 N
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@ INTRO / VISIT CONTEXT ¥

PAGE 19

e e e e e ————— -

TODAY'S OBJECTIVE

L] OLSC'VC {ﬂcf”c Sys{ems, bral.“e maPs,
and assisted crossing cues

in{o everyday movemenf

o Translate these 'l':indr'ngs into BatSense

\

I

|

|

|

I

* Study how inclusive guidance is embedded |
|

|

|

design insights :
e

o —————————— —— ——————————————

VISIT NOTES

Hong Kong made accessibi’ify feel visible

yef infcjmfcd.

Gu"da-nce o({en l\aPPe’IS “\rough t‘le Hool",

the handrail, the button,

ﬂnd {Ae Lody rﬂéh@r f"lan On’y f‘\raug‘l screens.

- = = = - = ————— - —————————

In Augusf 2026 I visited Hon5 Konj and explared

@ PART A: INTERIOR TACTILE GUIDANCE ¥

(S ——

@ PART B: ACCESS / SUPPORT / GUIDED MOVEMENT ¥

malls, streets, slopes, and public infrastructure. (
I no{“ced L\OW ‘.’\C‘us;ve nﬂ\/;gatl.an l’s CMLCAJ&J
into everyday movement through tactile strips,

A CUSTOMER SERVICE AREA

braille maps, crossing aids, and suPPorf s_ysfems.

These cues work with the body, not against it,

more confident. ﬁ

M 2 &

touch

ma’dnﬂ movemem‘_ sa‘Fer, clearcr, aml

ma roufe SlOPC access

FIOOI"CMLCJJCJ cues organfse

mOVCMCﬂf MJ reduce visua.l

JCPGHJCHCC .

B BRAILLE / TACTILE MAP

HAZWEBET N

ialio Ga Tesilte Yions Moot of The Nook)

Touch- based maps translate

comp[ex interiors into accessible

Continuous tactile lines connect

route, threshold, and level chan_ge.

r A POWERED WHEELCHAIR SOCKET

BB e F
7C 4 PE

Socket for Powered Wheelchair - :

157 1 — @

154otn / yeesion

Accessil:i[ity includes support

B SLOPED ROUTE WITH HANDRAILS

Slope, railing, and tactile texture

C CROSSING AID BUTTON

Crossing assistance adds a

2

(4) PART C: NAVIGATION AS EMBODIED SEQUENCE ¢

e - '3 0 g
TACTILE CUE ORIENT ( MOVE CROSS ( ARRIVE
o)
00000 /@\ —_—
e > = b
co0o0o0o0 b % E.? Uﬂ)))
Feel the surface ove | | Understand diraton| | Follow the path Use assistance Reach the place
underfeet. and context. with the Im‘y. to cross safcly with confidence.
S = AN S A N J

EMR O (¢

orionlabon infrastructure, not onl_y quide the body fhroug‘\ timed audio cue at a critical
directions. level c‘mnge. decision Foinf.
ROUTE LIFT CTION o | suepoRr TIMING CONFIDENCE
= - S
EEAEE et
, (O
(5) PROJECT LINK = BATSENSE % ((® kev Takemwars % | {(3) REFLECTION &
REFLECTION Q
— s il
URBAN CUES (SENSORY TRANSLATR USER EXPERIENCE ) [ BATSENSE :..:’.: Good W“_‘/‘c"‘d"‘j can be embedded Hon_c] Kong showed that inclusive navigaffon
tactile sfri,p i/ vibratian' [ orientation | :k:fea::icsl:ﬁé:m oe® into '"#f"l ials and surfaces is not an extra feature but Parf of how
braille map / Ly pufse / anticipation /|| environmental @ Access:br[:fy works best when cues the c;fy clw'cuy teaches movement.

crossing signal /
slope /

service 'pm'ni

audio confirmation /

directional cue

() <) 4

reduced uncu&u'nfy /

inc[us;ve movemenf

information into
layued non-vfsual

guidance

are confl'nuous across U\reshous

e e e e e T o o i o o e oo e 0, 0 ot o o 5 e 516 e e e et i

Tactile sfrfps, braille Pla.ns, ramps, and

1
i
I
I
I
]
]
]
]
]
]
]
]
Cross'n3 alds commumca{e be{ore f;\e eye :
]
]
]
]
]
]
]
1
1
!

Nav;gaf;on S‘Iould SuPPoré d;{f:"ﬂné
bodies, not one default body 'C«“y processes them.

’ Non-visual cues reduce cognitive BatSense could extend this logic l:y furm'ng
load in complie envvironments, environmental change into clear layered
BatSense can learn from cities that feedback. J J ﬁ
3uide Frogressively and fnc[usively J = 4



HONG KONG ¥ 2

MANCHESTER Cl
A CITY TRIP + A BIG MATCH |NTEK MILAN (Y MASCOTS! ¢
In Augus{, my brother and
I ‘l:mve“eo( '{'o HOV\j Konﬂ /// fo L\J-P:v
to watch Manchester City. iy iy {‘;\ "‘ele
Plaﬂ aga.insf Inter Milan. W:; f»mj-:‘re, e
It was more than Jusf =, ':::(.' S
a match - it was an € sstazium Proud to
experience of the ci{'y, W"‘Sh "WA, be. Ci‘éjzens.
the fans, the energy, exciting, and ‘
and our shared passion full of blue! ‘
for the team.
THE MATCH
A ‘Eaugb\ jﬁme’
but Ci{:, showed
Sreaf sPirif_’
: We cheered,
RED TAX': CROWDED STREETS VICTORIA HARBOUR we sang, -
A symbol o So many people, The city lights are TS ﬁ we believed !
H°“3 K°'\3 L so much life. % OUR TICKE
[ rert h
THE JOURNEY REFLECTION T
This trip reminded me HONG{ KO )
that football connects -
P“Ple from different = YOU WERE
F[aces and cultures. == $ AMAZ[NG‘-’

Jts more than a sPor{ -

FLIGHT MTR STADIUM )
FAST, CLEAN, WALKING WITH it's emotion, communifj " E
lgie oG B EASY To NAVIGATE THOUSANDS OF FANS! and memories = 2
K WARM UP WALK 0uT ¥ - e -,
W, L Seeing the players up close! t Goosebumps moment . L_,f—J E“ = !E E ? R
== | = = 5




