
Lego Mindstorms Nxt 2 0 1

Lego Mindstorms Nxt 2 0

Lego Mindstorms Nxt 2
0

Downloaded from
www.strongadvocates.com

by Kasey & Hester

REDISCOVERING A ROBOTICS
CLASSIC: THE LEGO
MINDSTORMS NXT 2 0
REVOLUTION

In the landscape of educational robotics,
few  names  carry  the  weight  and
nostalgia of the Lego Mindstorms Nxt
2 0 kit. Released by the LEGO Group in
2009,  this  second-generation  robotics
set became a cornerstone for countless
hobbyists,  students,  and  educators
seeking a bridge between creative play
and  serious  engineering.  Even  years
after  its  discontinuation,  the  Lego
Mindstorms  Nxt  2  0  remains  a
benchmark  for  what  an  accessible,
powerful robotics platform can achieve.
It empowered users to transform plastic
bricks  into  programmable,  thinking
machines, making complex concepts like
sensors, motors, and logic loops tangible
for  a  broad  audience.  This  article  will
explore  every  facet  of  this  iconic  kit,
from  its  core  hardware  and  intuitive
software  to  its  enduring  educational
legacy and the vibrant community that
continues  to  celebrate  its  capabilities.
Whether you are a seasoned roboticist
looking to revisit a classic or a newcomer
curious about the roots of modern STEM
k i t s ,  unders tand ing  the  Lego
Mindstorms  Nxt  2  0  offers  a
fascinating  glimpse  into  a  pivotal
moment  in  consumer  robotics.

EVOLUTION OF THE
MINDSTORMS LINE: SETTING THE
STAGE FOR NXT 2 0

Before  diving  into  the  specifics  of  the
NXT 2.0, it is essential to understand its
place  in  the  Mindstorms  lineage.  The
original Robotics Invention System (RIS),
launched  in  1998,  was  the  first  to  pair
LEGO  bricks  with  a  programmable
microcomputer  called  the  RCX.  It  was
revolutionary  for  its  time,  but  its
programming was relatively basic and its
hardware  limited.  The  successor,  the
Lego  Mindstorms  Nxt  2  0 ,  was
actually the second iteration of the NXT
platform, which first launched in 2006 as
the  NXT  1.0.  The  NXT  2.0  addressed
several shortcomings of its predecessor,
offering  a  more  robust  set  of  sensors,  a
refined software experience, and a more
extensive parts collection. It represented
a  maturation  of  the  concept,  moving
from  an  experimental  gadget  to  a
serious educational tool that could teach
the  fundamenta l s  o f  robot i cs ,
programming, and problem-solving. This
evolution made the Lego Mindstorms
Nxt  2  0  a  refined  and  comprehensive
platform that set the stage for the later
EV3 series.

Key Hardware
Components of
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the Lego
Mindstorms Nxt

2 0
The heart of the Lego Mindstorms Nxt
2 0 is its programmable brick, the NXT
Intelligent  Brick.  This  brick,  which
features a 32-bit ARM7 microcontroller,
serves  as  the  brain  of  the  robot.  It
includes a 100 x 64 pixel monochrome
LCD display, four input ports for sensors,
three output ports for motors, a speaker,
a USB port,  and support  for  Bluetooth
communication.  The  processing  power,
while modest by today's standards, was
ample  for  running  complex  programs
and  controlling  multiple  actuators
simultaneously.
The  kit  also  includes  three  interactive
servo motors. Unlike simple DC motors
of the past, these motors feature built-in
rotation  sensors  that  allow for  precise
control  over  speed,  distance,  and
direction.  This  enables  the  creation  of
robots that can move with accuracy, turn
to  specific  angles,  or  repeat  complex
sequences  of  movements  reliably.
Perhaps  the  most  significant  upgrade  in
the NXT 2.0 over its predecessor was its
sensor suite. The kit includes:

One Touch Sensor: A simple
digital switch that detects when it
is pressed or released.
One Light Sensor: Detects
ambient light intensity and can
also emit a red light to measure
reflected light, useful for line-
following robots.
One Sound Sensor: Measures
sound pressure levels in decibels,
allowing the robot to respond to

claps, whistles, or voice
commands.
One Ultrasonic Sensor: A key
addition to the NXT 2.0, this sensor
emits high-frequency sound waves
to measure distance to objects. It
is crucial for obstacle avoidance,
navigation, and creating robots
that can "see" their environment.

These  sensors,  combined  with  the
motors  and  over  600  LEGO  Technic
elements,  provide  a  rich  toolkit  for
constructing virtually any type of robot
imaginable,  from  simple  buggies  to
complex  humanoids  and  robotic  arms.

THE SOFTWARE ECOSYSTEM:
MAKING PROGRAMMING
ACCESSIBLE

Hardware  alone  does  not  define  a
robot ics  k i t ;  the  programming
experience is equally critical. The Lego
Mindstorms Nxt  2  0  comes  with  its
own proprietary software, the NXT-G 2.0
programming  environment.  This
software  is  based  on  the  National
Instruments  LabVIEW  graphical
programming  language,  but  it  is
significantly  simplified  for  a  younger
audience.  Instead  of  writing  lines  of
code, users drag and drop visual blocks
onto a canvas, linking them together to
create a program flow.

Understanding
the NXT-G 2.0
Graphical
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Interface
The  NXT-G  environment  is  remarkably
intuitive. The interface is divided into a
palette  of  programming  blocks,  a
programming  area,  and  a  configuration
panel.  Common blocks include "Move,"
"Wait," "Loop," "Switch," and "Display."
For  example,  to  make  a  robot  drive
forward  until  it  detects  a  wall,  a  user
would place a "Move" block, followed by
a  "Wait"  block  configured  to  use  the
Ultrasonic Sensor with a logic condition
of "less than 50 cm," followed by a "Stop
Motor"  block.  This  visual  approach
demystifies programming logic, teaching
core concepts like sequence, selection,
and iteration without the intimidation of
syntax errors.
The software also includes a built-in data
logging  feature,  which  is  particularly
valuable  for  science  experiments.  A
robot  can  be  equipped  with  a  light
sensor and programmed to record light
intensity over time as it moves through a
room.  The collected data  can then be
displayed in graphs and tables directly
within the software, allowing for analysis
and  integration  into  science  projects.
This blurs the line between robotics and
data  sc ience,  making  the  Lego
Mindstorms Nxt 2 0 a versatile tool for
cross-curricular learning.

Beyond NXT-G:
Third-Party
Programming

Languages
While NXT-G is excellent for beginners,
the  Lego  Mindstorms Nxt  2  0  also
supports  more  advanced  programming
environments. This is one of the reasons
it  remained  popular  for  so  long.
Enthusiasts  and educators  could  move
beyond the drag-and-drop interface and
write code in text-based languages. The
most notable options included:

LeJOS NXJ: A Java-based firmware
replacement that allows
programming the NXT brick in
Java. This is an excellent bridge for
students who have learned the
basics with NXT-G and want to
move to a more professional
language.
RobotC for NXT: A C-based
programming language specifically
designed for robotics. RobotC is
widely used in competitive
robotics and provides granular
control over hardware, including
access to real-time operating
system features.
NXC (Not eXactly C): A C-like
language that can be compiled
and run on the NXT brick using the
Bricx Command Center (BricxCC)
IDE. NXC offers a lightweight and
powerful way to program the Lego
Mindstorms Nxt 2 0 without the
overhead of a full operating
system.

This  tiered  approach  to  programming,
from simple visual blocks to professional
text-based code, is a defining strength of
the  platform.  It  allows  a  user  to  start
with the Lego Mindstorms Nxt 2 0 at
age  10  and  continue  using  it  through
university-level robotics courses.
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EDUCATIONAL IMPACT AND STEM
LEARNING WITH NXT 2 0

The Lego Mindstorms Nxt 2 0 has had
a profound impact on STEM education. It
was widely adopted in schools, libraries,
and  after-school  programs  around  the
world.  Its  appeal  lies  in  its  ability  to
make abstract concepts concrete. A child
learning about gear ratios can see the
effect  firsthand  by  swapping  gears  in  a
robot's  drivetrain.  A  student  studying
physics can program a robot to measure
acceleration and deceleration.
One  of  the  most  popular  educational
competitions for the Lego Mindstorms
Nxt 2 0 is the FIRST LEGO League (FLL).
For  years,  the  NXT  platform  was  the
standard controller for FLL teams. This
competit ion  tasks  students  with
designing, building, and programming an
autonomous robot to complete a series
of  missions  on  a  thematic  playing  field.
The  experience  teaches  teamwork,
project  management,  and  iterative
design,  al l  whi le  using  the  Lego
Mindstorms Nxt 2 0 as the core tool.
The  lessons  learned  through  FLL  and
similar programs have inspired countless
s tudents  to  pu rsue  ca ree rs  i n
engineering,  computer  science,  and
technology.

Classic Projects
for Beginners
and Advanced
Users
The  official  Lego Mindstorms Nxt  2  0
kit  includes  instructions  for  four  main
robots: the Shooterbot, the Color Sorter,

the Robogator, and the Humanoid. These
models  are  designed  to  showcase
different  capabilities  of  the  kit.  Building
and  programming  these  models  is  an
excellent way to learn the fundamentals.
Once  a  user  is  comfortable,  the
possibilities  expand  dramatically.
Common  community  projects  include:

Line Followers: Robots that use
the light sensor to follow a black
line on a white surface. This is a
classic robotics problem that
teaches sensor feedback and
control loops, such as PID
(Proportional-Integral-Derivative)
control.
Obstacle Avoiders: Using the
ultrasonic sensor, these robots
navigate a room without bumping
into objects. Advanced versions
can map the environment.
Robotic Arms: Using a
combination of motors and gears,
users can build a stationary or
mobile arm capable of picking up
and moving objects.
Maze Solvers: Robots
programmed with algorithms like
the left-hand rule or flood-fill to
navigate through a maze
autonomously.
Sumo Bots: Two robots compete
in a ring, with the goal of pushing
the opponent out of the circle. This
is a great test of mechanical
strength, traction, and strategic
programming.

These projects are not just fun; they are
genuine  engineering  challenges  that
require  creative  problem-solving.  The
c o m m u n i t y  a r o u n d  t h e  L e g o
Mindstorms  Nxt  2  0  has  shared
thousands  of  building  instructions,
program  files,  and  tutorials  online,
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ensuring that even a decade later, there
is  a  wealth  of  resources  available  for
users of all skill levels.

HARDWARE HACKING AND
SENSOR EXPANSION

One of the most exciting aspects of the
Lego  Mindstorms  Nxt  2  0  is  its
extensibility. The input ports on the NXT
brick use a 6-wire RJ12 connector, which
allows for more than just the four official
sensors. The community quickly reverse-
engineered  the  protocol  and  began
creating third-party  sensors.  You could
add  gyroscopes,  accelerometers,
compasses,  thermal  sensors,  and even
GPS modules. This transformed the Lego
Mindstorms  Nxt  2  0  into  a  serious
robotics research platform on a budget.
For the truly adventurous, the I2C bus on
the  sensor  ports  could  be  used  to
connect additional microcontrollers, like
an  Arduino,  effectively  making  the  NXT
brick  a  high-level  controller  that
delegates  specific  tasks  to  external
processors.

COMPARING NXT 2 0 TO ITS
SUCCESSORS AND RIVALS

The  Lego Mindstorms Nxt  2  0  was
eventually  succeeded  by  the  LEGO
MINDSTORMS  EV3  in  2013.  The  EV3

offered  a  more  powerful  ARM9
processor,  a  microSD  card  slot  for
expanded  memory,  a  Linux-based
operating system, and improved motors
and  sensors.  However,  the  NXT  2.0
remains  highly  regarded.  Its  simpler
hardware  i s  o f ten  seen  as  less
intimidating  for  beginners,  and  its
proven reliability makes it a favorite for
classrooms  that  already  have  a  fleet  of
kits.  Furthermore,  the  NXT platform is
more  than  adequate  for  teaching  the
core  principles  of  robotics.  Many
educators  argue  that  the  extra
horsepower of the EV3 is not necessary
for  introductory  or  even  intermediate
courses. The Lego Mindstorms Nxt 2
0  ho lds  i ts  own  against  modern
educational kits like the VEX IQ or the
Arduino-based  kits  because  of  its
exceptional  build  quality,  robust
software  ecosystem,  and  the  sheer
volume  of  educational  materials
developed  for  it.

THE ENDURING LEGACY OF THE
LEGO MINDSTORMS NXT 2 0

Even though LEGO officially discontinued
the Mindstorms line in  2022,  including
the NXT and EV3 platforms, the impact
of  the  Lego  Mindstorms  Nxt  2  0
endures. It  sits in a sweet spot in the
history of consumer robotics. It


