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Defining the User

Living In the United States

Men & Women 18-64

Without disability

Living in Non-Rural Areas

885 287 997

203,305,410

149,768,528

128,800,934




Average(ish) Users
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Height - 157.5 cm (average is 161 cm)

Ideal Female Specimen

Height - 175 cm
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Ideal Male Specimen
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GOAL

TASKS

Ride scooter from
point A to pointB

Locate scooter

i Inspect target scooter Put on helmet Get on scooter
physically or through app

Identify safe place to
park

Park scooter Walk to destination

Ride to destination

| TASK ANALYSIS |




Ride scooter from
point A to point B

Locate scooter
physically or
through app

Different
Brand

Inspect target

scooter

Pick up scooter if
knocked over

Ensure it seems
funcitional

Check brake

Check bell

Check throttle

Check tire
pressure

Start ride on app

Put on helmet

9

Get on scooter

Place phone on
stand (Lime)

Grab handle bars

Place preferred foot first

on standing platform

Release kickstand
with preferred
foot***

Push off a few times
with your other foot to
gain momentum

Place other food back

on standing platform

Activate throttle by
pressing twice to
slowly to begin moving

| TASK ANALYSIS |

_>

Ride to destination

Get scooter onto
the road

Adjust speed as
necessary

Break as
necessary

Be aware of your
surroundings

Only ride where
you are allowed to

Identify safe place near

destination to park

Park scooter

Get scooter back
onto sidewalk

Get off scooter

Deploy kicstand to
leave scooter upright

End ride on app

Report any issues
with scooter if
necessary

Walk to destination




100 cm (PLATFROM TO HANDLBARS)

PRODUCT DESCRIPTION

Bird Scooter Two

STRAIGHT HANDLE BARS

LARGER STANDING
PLATFORM AREA

| PRODUCT DESCRIPTION |

99 cm (PLATFROM TO HANDLBARS)

Lime Scooter

ANGLED HANDLE BARS

MULLET WHEEL
CONFIGURATION

-~
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SMALLER STANDING
PLATFORM AREA



PRODUCT EVALUATION APPROACH

Review the design of Bird and Lime scooters

Height of Grip reach for

/ handlebars the break lever

Pull force to
engage brake

Pull/Push force to
engage & remove brake

\ Standing Platform

width & length

MICHAEL | EVALUATION APPROACH |



HANDLEBARS

Grip & Braking

Left
Controls

Right Left
Controls Controls

Right
Controls

11.5CM HANDLEBARLENGTH

11.5CM HANDLEBARLENGTH
BELL GRIP SPAN 5.5 CM

10 CM HANDLE BAR

7.5 CM HANDLE BAR DIAMETER 4 CM GRIP SPAN AAMETER ot e
GRIP SPAN
6 KG REARBRAKE FRONT BRAKE 8 KG 5.5 KG REAR BRAKE FRONT BRAKE 9 KG
PULL FORCE PULL FORCE PULL FORCE PULL FORCE

4.5CM THROTTLE WIDTH 3CM THROTTLE WIDTH HANDLEBAR SPAN TOTAL 60CM

HANDLEBAR SPAN TOTAL 50 CM

DISTANCE BETWEEN HANDLEBAR 26 CM DISTANCE BETWEEN HANDLEBAR 40 CM

MICHAEL | | EVALUATION APPROACH |



HANDLEBARS

Arm
Angle: 167°

Handle
Angle: 77°

Arm
Angle: 147°

MICHAEL

Forward Lean
Angle: 4°

Forward Lean
Angle: 3°

Forward
Reach: 33 - 39cm
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Rotation
Angle: 0.5°

Min
Reach: 15.5cm

Forward

Reach: 32 - 39cm

Arm
Angle: 160°

Handle
Angle: 77°

Arm
Angle: 150°

Forward Lean
Angle: 4°

Rotation
Angle: 12°

Forward Lean
Angle: 1°

Rotation
Angle: 0.5°

Forward
Reach: 42cm

Min
Reach: 8cm

Forward
Reach: 34cm



STANDING PLATFORM

Length: 60 cm

Length: 42 cm
Area: 1080 cm? Width: 18 cm

Area: 672 cm? Width: 16 cm

JA‘\\‘&;}

MICHAEL




DATA UTILIZED

Scooter dimension

Name of anthropometric

Handlebar height
Handlebar width

Handlebar reach

Handle Circumference

Brake Distance
Brake Force

Kickstand Retraction

Kickstand Extension

100 cm / 100 cm
50cm /60 cm

8cm/15.5cm
4cm / 3.3cm

9cm / 11cm
17.6 1bf / 11 Ibf
8.8 Ibf / 12.2 Ibf

19.9 1bf / 19.9 Ibf

(Bird / Lime) measurement
Platform length 56cm/ 42 cm Shoe length*factor
Platform width 15cm /16 cm Shoe width*factor

Stature
Shoulder width
Arm position
Inside grip
Grip span

Grip force
Push force

Pull force

| EVALUATION APPROACH |




DATA UTILIZED

Scooter dimension Name of anthropometric
(Bird / Lime) measurement

Platform length 56 cm /42 cm Shoe length*factor
_ 15cm /16 cm Shoe width*factor
_ 100 cm /100 cm Stature
Handlebar width 50cm /60 cm Shoulder width
Handlebar reach 8cm/15.5 cm Arm position
Handle Circumference 4cm [/ 3.3cm Inside grip
_ 9cm / 11cm Grip span
Brake Force 17.6 Ibf / 11 Ibf Grip force
Kickstand Retraction 8.8 Ibf /12.2 Ibf Push force
Kickstand Extension 19.9 1bf / 19.9 |bf Pull force

MICHAEL USERS | TASK ANALYSIS | PRODUCT DESCRIPTION | EVALUATION APPROACH | DATA UTILIZED | DESIGN SUGGESTIONS



KEY ANTHROPOMETRICS

HANDLEBAR HEIGHT STATURE | FUNCTIONAL REACH

BRAKE DISTANCE FROM HANDLE GRIP SPAN

STANDING PLATFORM FOOT WIDTH

MICHAEL | DUCT “ 7101 | EVALUATION APPROACH |



HANDLEBAR HEIGHT

Stature

Proportional Person Male & Female Percentiles

Female Male

Lower Limit:

Upper Limit:

Mean: 165 cm Mean: 178 cm
Std: 7.71cm Std: 8.37 cm

| DATA UTILIZED |



HANDLEBAR HEIGHT

Stature | |
Bird Lime
Upper Limit |deal Lower Limit Upper Limit |deal Lower Limit
182.9 cm 1651 cm 127.0 cm 182.9 cm 1651 cm 127.0 cm
Male
S
Mean: 1
\ | 72.09 % 6.16% 0.00% 72.09 % 6.16% 0.00%
Std: 8.3
Female
Mean: 1 g?f |
' — 98.99 % 50.52% 0.00% 98.99 % 50.52% 0.00%

Std: 7.71 Ef\?
¥

| DATA UTILIZED |




Functional Reach

Bird Lime
. Reach A Reach . Reach A Reach
Min Reach Eexi(e:ndercr:ln elbs\?vC90° Min Reach Eexatgnderg] e|b§5VCQO°

Male
178 cm

8cm 541 cm 35.3cm | 15.5¢cm 541cm 35.3cm
Female
162cm 5~

8cm 51.3¢cm 321 cm 15.5cm 51.3cm | 321cm

| DATA UTILIZED |




HANDLEBAR SPAN

Shoulder Breadth

Proportional Person

Shoulder Max:
SO0cm : .
' o

Shoulder Max:
60 cm

Bird Lime
Shoulder Max| Percentile |Shoulder Max Percentile
Male
50cm 30.9025% 60 cm 0.054%
Female
D _f
‘J , 50cm 0.9869% 60 cm 0.00%

| DATA UTILIZED |




PLATFORM LENGTH

Foot Size

Bird - Platform Length:

Lime - Platform Length: 42 cm

Foot length including shoe Scooter stance length Percentile
32.8cm 49.2cm 95
30.8cm 46.2cm 95

| DATA UTILIZED |




PLATFORM WIDTH

Foot Size
Bird Lime
% Utilized Platform Shoe Width | Percentile % Utilized Platform Shoe Width | Percentile
Platform Width Platform Width
Male
Mean: 10.4 cm
80% 15cm 12.0 cm 95% 75% 16 cm 12.0cm 95%
Std: 0.801cm ( E
ANEE
Mean: 9.36 cm
77% 15cm 11.5¢cm 99% 72% 16 cm 11.5cm 99%
Std: 0.748cm m

| DATA UTILIZED |




PLATFORM WIDTH

Feet Size
Bird Lime
% Utilized Platform Shoe | bareantie % Utilized Platform Shoe Barcantia
Platform Width Width*2 Platform Width Width*2
Male
Mean: 20.8 cm
160% 15cm 24 cm 95% 150% 16 cm 24 cm 95%
Std: 1.7 cm
(:,-,-,_w)) (r_,--,:§
ANEE
Mean: 18.7 cm 153% 15cm | 23cm 09% 144% 16cm | 23cm 09%
Std: 0.707 c@ m

| DATA UTILIZED |




ROB

Grip Span

\E[E
Curl length
; decreases 8.8%

Dorsom length

Hand length

Female

Curl length

;_ decreases 8.8%

Dorsom length

i

1
Hand length

BRAKING ABILITY

Grip Span= (hand length - dorsom length) * (1-hand curl)
Bird Brake Distance 9 cm Lime Brake Distance 11 cm

1.00% 25.0 % 50.0 % 75.0 % 99.0 %

9.67cm 10.49cm 1113 cm 11.31cm 12.49 cm

1.00% 25.0 % 50.0 % 75.0 % 99.0 %

8.76 cm * 9.30cm 9.67 cm 9.94cm 10.85cm

* Calculated because possible error on Human Scale Handbook

| DATA UTILIZED |



BRAKING ABILITY

Grip Force
Bird Lime
Brake Force Brake Force

M T

13.2 Ibf 9.9 Ibf

Male

Female

17.6 Ibf 11.0 Ibf

| DATA UTILIZED |

2.5% 50% 98%
86 Ibf 94 |bf 147 |bf
53 Ibf 86 Ibf 94 |bf




KICSTAND RETRACTION

Pulling Force

Bird

8.8 Ibf
2.5 Percentile Male User — 29 |bf
i 72

2.5 Percentile Female User 1 6 Ibf

Lime

12.2 Ibf
g; @




KICKSTAND EXTENSION

Pushing Force

Bird
19.9 Ibf

2.5 Percentile Male User — 34 |bf

22 |bf

2.5 Percentile Female User

Lime

19.9 Ibf

| DATA UTILIZED |



SOPHIE

Must-Have

accommodate a wider range of users

comfortably and improve ergonomics

accommodate both feet of users and

improve stability and comfort

accommodate users with smaller hand
sizes and finger lengths for effective and

comfortable control over braking

DESIGN REQUIREMENTS

Should-Have

- to increase the available standing

area lengthwise

. CORSIABHAAUStaBIE RARAISBAE s o heich!

to further increase rider range and allow for

an ideal height for more riders

_to ensure rider comfort for

30% of male Bird scooter riders

Nice to Have

-and portability to ensure an optimal

balance between user comfort and scooter

storage capabilities

+ Evaluate the potentialimpact of safety
features on scooter performance to find a

balance between user safety and ride

experience

of making the scooter more inclusive and

accommodating for a wider range of users

-1 | DESIGN SUGGESTIONS



SUGGESTION ONE

YUNUO

Key Anthropometry: Foot Size

PLATFORM WIDTH

Foot Size
Bird Lime
% Utilized Platf St : % Utilized Platf Sh .
Plat;;r?n \:/idc;:wm V*.’idwtci)\e"2 Percentile Plat;c';?n v?/idc:wm ‘.’Jidtci)wi2 Percentile
Male
Mean: 28.8 cm
160% 15cm 24 cm 95% 150% 16 cm 24 cm 95%
Std:1.7cm | \‘ I.’ i
\u_dq;:" \Q p;t&
Female
Mean: 18.7 cm 153% 15em | 23cm 99% 144% 16cm | 23cm 99%
JI_\ II—.".
Std: 0.707ch | |
‘?&3"#;}” :T'kt{:kl-s
| DESIGN SUGGESTIONS




Key Anthropometry: Foot Size

]

Bird Bird

Lime Lime

YUNUO | ‘ ALY O | I DESCRI | /Al | APPR | L UTILIZED | DESIGN SUGGESTIONS



SUGGESTION TWO

Key Anthropometry: Stature

httpswww Noombeng. cominews/anicles/2019-12-05/most - Slactric-SConer-iders-aa-men-hers-s-why

ROB JSERS | TASK ANALYSIS | PRODUCT DESCRIF ON | EVALUATION APPROACH | DATA UTILIZEL |DES|GN SUGGESTIONS



SUGGESTION TWO

Increase Handlebar Height by 5cm Key Anthropometry: Stature

MALE FEMALE

Average Stature: 178.0 cm Average Stature: 165.0 cm
Stan Dev Stature: 8.37cm Stan Dev Stature: 7.71cm

httpsywww iXoomberg.cominews/articles/2019-12-05/mast-elactic-sconter-nders-ae-men-hera-s-why

ROB USERS | TASK ANALYSIS | PRODUCT DESCRIPTION | EVALUATION APPROACH | DATA UTILIZED I DESIGN SUGGESTIONS



SUGGESTION TWO

Increase Handlebar Height by 5cm

By increasing the height of the handlebars, we can create a more comfortable
and controlled experience for 15,573,450 male & female scooter riders.

| DESIGN SUGGESTIONS



YUNUO

SUGGESTION THREE

Current Brake Distance

Bird Lime
9cm 11 cm

Grip Span (cm) Percentile
9.48 2.5
10.49 50
11.86 97.5

Women

Grip Span (cm) Percentile
9.48 50
9.76 97.5

1T1CM GRIP SPAN

5.5KG REARBRAKE
PULL FORCE

Key Anthropometry: Grip Span

Grip Span= (hand length - dorsom length) * (1-hand curl)

| DESIGN SUGGESTIONS

REARBRAKE 6KG
PULL FORCE

GRIP SPAN 9 CM



SUGGESTION THREE

‘Shorter Brake Lever Reach Key Anthropometry:
Grip Span= (hand length - dorsom length) * (1-hand curl)

| DESIGN SUGGESTIONS



CONCLUSION

Three Design Suggestions Were Made
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SOPHIE

WHAT WE HAVE LEARNED

of users comfortably.

_helps identify key dimensions that impact the user experience and

ergonomics of products, such as electric scooters.

Analyzing and comparing the measurements of real-world products with

existing anthropometric data can reveal shortcomings and areas for

improvement in design.

Designing with an anthropometric approach contributes to mere inclusive,

 and user-friendly products.

y and designing products that cater to wide range

1) | DESIGN SUGGESTIONS

Min
Reach: 8cm

-~ Forward

Reach: 34cm



THANK YOU

Questions?

\
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