
MALACHI



What do you do when you are involved in a car accident?
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Secondary Accident

Issue

The orange car is not in the first accident, 
but then it hits one of the cars from the 
first accident.

The orange car can hit the driver setting up 
the warning triangle.

Sometimes, the driver sets up a warning 
triangle after an accident.

Accident

Car Crash Breakdown

Or

Secondary Accident



1. Stop immediately and turn on emergency flashers.

2. Take steps to prevent another accident at the scene.

3. Call 911 or an ambulance if necessary.

4. Notify police law enforcement.

ERMN Government Vehicle Accident Standard Operating Procedure Version 1.0

Vehicle Accident Standard Operating Procedure



Examples of active safety

Head up displays,
Anti-lock braking system, ABS
Electronic Stability Control, ESC

Examples of passive safety

Seat belts,
Air bags,

etc. etc.

Automotive Sector of Active & Passive Safety System
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Design Motivation



According to the "Global Report on Road Safety" made by the World Health Organization in 2016. We 
can know that the road traffic injuries are the tenth leading cause of death in the world. The current 
trend is clear. Without urgent action, by 2030 road traffic injuries will rise to the fifth leading cause of 
death in the world.

Design Motivation



What is NEXT?



Data Research
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EVALUATION OF VEHICLE SAFETY SYSTEMS: STATUS QUO AND FUTURE APPROACH - BMRGROUP

Evans, Leonard (2004). Traffic Safety. Science Serving Society. ISBN 978-0-9754871-0-5.



Data Research

2010 2017

J.D. Power cars ratings & research:Initial Quality Study: Reliability Still Tops List of Purchase Factors
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Power/Economic

Safety

Design Stylr

Price

normal deiving Warning correction collision mitigation

driver support

Object detection:
-Camera

Driver warnings:
-optical
  pre warning
-optical and 
  acoustical warning
-active
  brake assist

accident avoidance reducion of 
accident severity

post-crash

crashworthiness

Enhanced Automatic
Crash Notification:
Intelligent call

Crash

Driver in the loop

Support driver’s abilities to avoid accidents

Collision unavoidable Fail-Safe Operation

Safety backup: basic 
protection via passive 

safety.

Driver is no longer able to 
avoid the collision.

pedestrian warning

Automatic Emergency
Breaking(AEB)

collision warning

EVALUATION OF VEHICLE SAFETY SYSTEMS: STATUS QUO AND FUTURE APPROACH - BMRGROUP

The safety system for 
before accident >90%

The safety system for 
post accident <1%



MALACHI



The system is comprised of a built-in, electronic system that 
connects to a robot in the rear of the vehicle. In the event of an 
accident, MALACHI will assist in launching a warning balloon 
and dialing emergency-related contacts, including 911, 
roadside assistance, and the insurance company. The driver 
stays safe by never needing to leave the vehicle.

MALACHI - User Interface



MALACHI - Robot

Because of the operation of GPS and infrared sensor, MALACHI 
knows where it is and where it should go. If there are large 
obstructions on the ground, MALACHI will automatically avoid 
it. MALACHI is user-friendly due to its built-in battery and 
unlimited Wi-Fi function, which will allow the robot and the car 
to maintain connection in all cases easily. Moreover, MALACHI 
is equipped with high-pressure gas; thus, the warning balloon 
can be completely filled in only 60 milliseconds.



Increase Safety Enhance Visual Perceiving Improve V2V

Aim of Design



MALACHI safety system is for all future vehicles from Lv.2 to Lv.5.

All vehicle



MALACHI is targeted towards every vehicle and every driver. 
Nobody wants to be involved in a traffic accident, but we cannot 
control when it would happen. If it does, drivers probably want 
to resolve as quickly and safely as possible.

�People involved in accidents do not every driver wants to avoid 
any traffic accident and other related troubles, so they want to 
get a safety vehicle.

Taget



MALACHI Use DirectionAccident

Step 1 Step 2 Step 3
Launch the MALACHI robot, which 
will go to the right destination. 
Driver does not need to leave car. 

The MALACHI robot and balloon can 
easily be seen by other drivers. 

MALACHI can help people make the right 
rescue call quickly, avoiding rescue delays. 
If the crash is severe and the airbag inflates, 
the system is automatically launched. 

Car Crash Breakdown

Or

MALACHI - Robot View



Avoid Secondary Accidents

Simple operation Quick help

AI support system

The aim of the AI techniques embedded in an 
intelligent decision support system is to enable 

these tasks to be performed by a computer, 
while emulating human capabilities as closely 

as possible.

Dialing emergency-related contacts, including 
911, roadside assistance, and insurance 
company. The driver stays safe by never 

needing to leave the vehicle.

The system is comprised of a built-in, 
electronic control unit that connects to a robot 

in the rear of the vehicle. In the event of an 
accident, MALACHI will assist in launching a 

warning balloon.

User will love the simplicity of implementing 
and managing MALACHI system.

MAIN FEATURES



Setting Home Launch

Phone call Retrieve

Roadside A ssistance

Insurance

Emergency

Roadside A ssistance

Insurance

Emergency

Doble ConfirmPhysical button

Damage Assessment

Interaction Map



Information Architecture

Vehicle Home Page

Setting

MALACHI-Phone Call Critical Alert

Emergency Content

MALACHI Emergency Page

Roadside Assistance

Insurance Call

Retrive

Name

Phone Number
MALACHI Robot situation

Phobe Call

Camara

Map



MALACHI

Cancal

Add the insurance phone number

Name

Phone number

ConfirmCancel

! Reminder

Are you sure go into the emergency mode?

Launch

100 ft.
Expressway

50 ft.
Expressway

150 ft.
Expressway

Confirm the distance and 
ready to launch the robot....

Call

00:12

!

Your vehicle has been damaged. 

Damage Assessment

Launch the warning robot. 

ConfirmCancel

EMERGENCY

Skip

Tap to call Emergency

Tap to set the Roadside Assistance Call 

Tap to set the Insurance Call 

San Mateo Bridge, CA-92 E
Foster City, CA 94404

15%
Retrieve MALACHI...

The robot is recovering...

Cancel

Retrieve Succeed.

The robot was recovered.

OK

300 ft.0 ft.

Position

Call

San Mateo Bridge, CA-92 E
Foster City, CA 94404

Retrieve

Emergency InsuranceRoadside Assistance

80%

300 ft.0 ft.

Processing...

OK

Remind Again
Please do not operate the controls vehicle console system 
whilst driving. Doing so would endanger yourself, tour 
passengers and other road users.

When you encounter any emergency situation should be 
placed MALACHI to mention other road users pay attention to 
safety and then inform the police.

Add emergency 
number and roadside 

assistance.

Input emergency 

First time start use 
MALACHI system

Reminder window to 
be a safe driver.

Recover the robot and 
balloon. Click “Retrieve”

Wait and confirm.

Mission completed and 
leave MALACHI.

Emergency numbers can 
be easily called through 

prior settings.

Wireframe



USER STUDIES FEEDBACK

ASK

SOLUTIONS

2. Is any idea better than the tradition warning triangle?

3. Do you think the early MALACHI concept is helpful?

1. When you involve a car accident what would you wab to do?

2. How can I find someone can really help me?

3. I think when people involve an accident no one know which 
    way is correct process because all process are dangerous.

1. Should upgrade the vehicle safety system

1. Keep MALACHI system idea an make the clear prototype
    to test.

2. Make the wireless product which can help people when 
    they involve an accident.

User Testing



 High-fidelity digital prototype V1

Design Evolution



USER STUDIES FEEDBACK

ASK

SOLUTIONS

2. Do you think any other divces will help, such as drome, 
    robbot or something like signal flare?

1. If the vehicle has a AI can help you to resolve car the 
    secondary accident do you think that can really help?

3. Maybe robot is a batter way.

4. All people agree that AI will be a better solution.

2. The system UI should be vary clear to use

1. How do visuals relate to the vehicle safety system?

1. Keep a good balance between visual expression and science 
    messages. 

3. Explain the feedback of this system.

2.  Vehicle to Vehicle

User Testing



 High-fidelity digital prototype V2

Design Evolution



People need to alert other drivers when 
they have been involved in an accident. 
MALACHI’s warning balloon and robot 
help prevent secondary accidents, and 
the distance of the robot from the car 
can be critical.
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 High-fidelity digital prototype final

Design Evolution



VISUAL DEVELOPMENT

Malachi: 

Messenger or angel, the last of the minor 
prophets, and the writer of the last book of the 
Old Testament .
The New Revised Standard Version of the Bible 
1:1 (Superscription)



MALACHI

Aa
Font

Logo User Interface Color Palette

Physical Product Color Palette

Core Color Palette

#231815 #777778 #f9faf8

#231815 #dbdadb #e7231d

#2ba23a #1f79b7 #d71718

Overaching Secondary

Sans serif, Base font

VISUAL DEVELOPMENT



The car is a necessity for Gina. Even if she is not a car fan, 
but she always wants to be safe while she drives. 

LaunchPhone call

Retrieve

Doble Confirm

Physical buttonFirst time setting

NEEDS

• Ask for help
• Protect life
• Enjoy driving pleasure

GOALS

• Someone will come to help
• Stay in the safe area
• To make driving without pressure

DEMOGRAPHIC

• Age: 30
• Location: South San Francisco, United States
• Tech Savvy: Medium 
• Gear: Volkswagen Tiguan, Surface book, Galaxy S8
• Occupation: Lead UX Designer in Adobe Social SF
• Most Visited Road: Urban, Expressway

Gina, 30

Personas 1



Tom has good driving experience and a good car, but he 
can not control others; they might hit him. He wants in the 
future to drive more safely.

First time setting

LaunchPhone call

Retrieve

Doble Confirm

Damage Assessment
NEEDS

• Ask for help
• Protect life
• Enjoy driving pleasure

GOALS

• Someone will come to help
• Stay in the safe area
• To make driving without pressure

DEMOGRAPHIC

• Age: 28
• Location: San Francisco, United States
• Tech Savvy: medium
• Gear: Nissan leaf, iPad, iPhone
• Occupation: Graphic Designer
• Most Visited Road: Urban, Highway 

Personas 2

Tom,35



Mike had been in a coma because of an accident. He 
wants in the future to have a system that can help him out 
of his predicament.

First time setting

Launch

Phone call

NEEDS

• Ask for help
• Protect life
• Enjoy driving pleasure

GOALS

• Someone will come to help
• Stay in the safe area
• To make driving without pressure

DEMOGRAPHIC

• Age: 32
• Location: Portland, United States
• Tech Savvy: high
• Gear: Tesla model S, iPhone
• Occupation: Engineer
• Most Visited Road: Urban, 
  Expressway, Highway

Mike,40

Personas 3



Add emergency number and roadside 
assistance.

Input emergency informationFirst time start use MALACHI system MALACHI system Introduction

1/11 2/11 3/11 4/11

PROOF OF CONCEPT TASK  Setting



Click "Save" and done Reminder window to be a safe driver.Type in the number Click "Subnit" info

5/11 6/11 7/11 8/11

PROOF OF CONCEPT TASK  Setting



When into the MALACHI system setting 
page hold the icon can reset the phone 

number.

Home Page Click the Settings icon to make changes to 
saved information or to set up other 

functions.

9/11 10/11 11/11

PROOF OF CONCEPT TASK  Setting



Car Break Down



2/91/9

Access the Emergency confirm page.Click the emergency button 

3/9

MALACHI will automatically launch the 
balloon and place the robot at the correct 

distance. Users can see and  adjust the 
robot.

PROOF OF CONCEPT TASK Car Break Down

Click the emergency button to access the Emergency Page.



4/9 5/9

Can see the setup status of the MALACHI 
robot

6/9

Click any emergency number you want to 
call

Emergency numbers can be easily called 
through prior settings.

PROOF OF CONCEPT TASK Car Break Down



7/9

Recover the robot and balloon. Click 
“Retrieve”

8/9

 Wait and confirm.

9/9

Mission completed and leave MALACHI.

PROOF OF CONCEPT TASK Car Break Down



Small Crash



1/9

When the user in a small car crash, 
MALACHI will show will show the current 

car collision situation and and automatically 
remind the user start up the warning robot.

2/9 3/9

MALACHI will automatically launch the 
balloon and place the robot at the correct 

distance. Users can see and  adjust the 
robot.

Can see the setup status of the MALACHI 
robot

PROOF OF CONCEPT TASK #Small Crash



4/9 5/9

Click any emergency number you want to 
call

6/9

Emergency numbers can be easily called 
through prior settings.

Recover the robot and balloon. Click 
“Retrieve”

PROOF OF CONCEPT TASK #Small Crash



7/9 8/9

Wait and confirm. Mission completed and leave MALACHI.

PROOF OF CONCEPT TASK #Small Crash



Sever Crash



Automation

MALACHI is fully automated for emergencies that result in unconscious drivers

PROOF OF CONCEPT TASK Sever Crash



MALACHI

MALACHI is an automatic systems that helps 
drivers avoid secondary accidents.



1m
0.64ms

Warning balloon 

LED light 

Automatically activate 

Folding Function



If the vehicle breaks down due to an emergency such 
as running out of gas or electricity, the driver can use 
the physical activation button to launch MALACHI 
system.

The Physical Activation Button



Mechanical Devices

GPS

Built-in battery

Unlimited Wi-Fi function

High-pressure gas
( filled in only 60 milliseconds)

Lithium-ion batteries

MotherBoard

High-pressure 
bottle

Electric motors



Robot
Dynamic Function

arduino C

Far-End Control
Raspberry pi Node.js

javascript

Interface

Ionic javascript

TECHNICAL EXPLORATIONS



NTHUEE

National Tsing Hua University 
The Department of Electrical Engineering Organization

RVIZ
Duckietown
Python

In Terminal: Confirm that the program is turned on and software and devices are work together. 

TECHNICAL EXPLORATIONS



TECHNICAL EXPLORATIONS

Code:
HTML
CSS

JavaScript

Prototype:
Web (Chrome)



For The Next

The current stage of MALACHI design, concept and protocol is not only 
quite complete but also affirmed in all points. MALACHI is considered to 
have great potential in the future of the market for automated vehicles. 

However, today's technology is not mature enough to allow MALACHI to 
become a real product in the autonomous-car industry, so I still have a lot 
of work to do for few the next years. I plan to continue to participate in 
design and entrepreneurship competitions. I need to get more exposure 
and network for potential investment funds. In the future, I would love to 
organize all kinds of talents to realize this product and put it into the 
automotive market.

2017

2018
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