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(informal) Robotics Kits Comparison Written by:
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' Elizabeth Mabrey, Director
Page |
| choose the following kits because: 1
- Do not need soldering There may be many other kits out there which may fit in the criteria, but with limited

Must have a programmable controller resources, we have chosen some commonly used ones:
Offer true programming language capability. OMachine Science (machinescience.com) O NXT (legoeducation.com)
Offer technology curriculum and instructions O IntelliBrain2 (ridgesoft.com) O C-Stamp (c-stamp.com)
Most used in competition, and under $500 O VEX (vexlabs.com)

Disclaimer: Content reflects only facts to my best knowledge via internet research, data received from experienced individuals, some with my own experience, and Q&A
from manufacturers. Nothing on this document shall be construed as official views from the manufacturers. Storming Robots shall not be liable for any errors or omissions
contained in this document.

Summary Machine Science NXT IntelliBrain 2 C-Stamp 6 CS710001 VEX -Robotics Design System
Manufacturer Machine Science/Microchip LEGO Ridge Soft AWIT VEX labs
Chassis (Basic + Sensor Expansion kit) LEGO Technic and other parts Modular metal and plastic, Modulardht weight high streng’ Modular metal, by VEX labs
Modular, by Machine Sci supplied by ridgesoft acryliby AWIT
Mounting by Machine Sci LEGO Technic Metal studs, supplied iolg&soft by AWIT VEX mounts (only specific to
VEX)
Motors 2 DC motors 3 Srvo motors 2 DQmotors 2 servo motors (widisiion 3 DC1 Servo
sensing disabled)
Encoder (for position No. Available only vigarty Embedded in motors. Nubotics WheelWatcher shaft Available (can ube infared 2 Option&hafts
sensing) vendor. Precision: 1degree encoder. Contrast Sensor. Precision: N/A
Precision: unknown Precision: unknown Mustlign properly with the mo
)
Precision: 6 degrees
In Box Sensors 2 IR Sensor* 2Touch, 1 Sound Level, 2 Ligk 1 IR range, 1 litracking, 1 1 IR sensor, 2 Limit Switches, 2Bumper Switch
Ultrasonic Range, 2 motors wi ranging light sensor 2 limit switch sensors
integral servo capability 1DCmotor
1Servo moto
Add On Sensors Add ons available, but not direc Third parties from From IntelliBrain From ANIT http://www-c Light Sensor, Line tragkin
from MB., but frorthird party http://www.mindsensors.com/ www.ridgesoft.com stamp.copiine tracking, Ultrasonic Ranging, Shaft
vendors. Any device that genel www.hitechnic.com/ Ultrasonic RangiStaft Ercoders
an analog 5V or quadrature 5V Encoders, and third parties wit
signal can be used analog or 5V digital interface
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C via MPLAB (Afistcomplete )

NXT software powered by
LabViewYou can also find an
array of lgjuages available, su

Java via RoboJDE.

Technology School Day Trip ® Birthday Da

C via MPLAB IDE (v7.22 and

None with kit.
May purchaggasyC or MPLAB
addtional cost.

as Robolab, Robot,.
www.teamhassenplug.org/NX
TSoftware.html Page |

Number of Programs Available memory varies by Varies by program length. 25¢ Varies by program length. 12¢ Varies y program length. 32K  Available memory varies by P

Stored controller(4KB program memon FLASH memory available FLASH memory available FLASH memory available controller.
for PIC16F877, the base contro
Open Source Dev Yes Yes NO NO Yes
Processor Microchip PIC16 and PIC 18 se 32bit ARM7. Atmel ATmegal28 Microchip PIC 18 series. Microchip PIC18 series
Expansion Boards (if other parts adaptable to the None expansion available by I12C-(In Expansion sold by\AT. none sold by VEX labs. There
any) processor Integrated Circuit) mighbe programming
workarounds for this
Wireless? No Bluetooth InfraRed InfaRed IR Kit Available.
/O Details 8 ADC inputs, 12+ digital 4 Inputs, 3 Outputs. Servo mc 8 Servo outputs 41 digital I/0 8 Motor Outputs,

inputs/outputs, 12C port, USAR™ connect via outputs and provic 7ADC (analog / digital) inputs, 2 Dedicated R32Serial.
position feedback through outy digtal inputs, 2 DC motor ports 12 ADC, 2 DAC,
ports RS232 Serial Ports 3wire SPIE Mas
I2C Master and Slave,
Parallel Slave Port, and
2 Analog Comparators.

16 ports (analog iigitl 1/0),
6 interrupt ports available.

Power Source 4 AA batteries 6 AA Batteries 6 AA Batteries one 9V Battery 7.2V Rechaegble Battery pack,
VEX proprietary.

No load motor n/a 170rpm n/a 60 rpm n/a
characteristics
Stalled torque (to n/a 50N.cnf~=101b% 34N.cm (~= 7lbs) 33N.cnf ~=71bs) 73N.cm ( ~= 14lbs)
estimate the maximum Visit
weight*** http://www.philohome.com/mo

motorcomp.hfior reading its

excellent data.
Display (if any) LCD available, other parts 2" square LCD 2 line LCD display, 16 charact: Not included, but available by . none standard. Ports could be

adaptable to the processor per line WIT. Ports could be used for useda display
display.

Pneumatic No Available at legoeducation.cor No No Available at vexlabs.com.
components
Device to PC Interface Both R®32 and USB USB RS232 serianly Both R£32 and USB RS2320nly

Host PC Requirements  Typical Win XP System Typical Win XP systemylac Typical Win XP system Typical Win XP system Typical Win XP system

ViaRS232 or USB port. 0OSXv10.3.9/10.4. 128 MB RAM 128 MB RAM 256 MB RAM
via USB or bluetooth Via R32 ViaRS232 Serial Pant USB Via R32 Serial Port.
port.
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I Processor

Processor P |
age

Microchip PIC16 and PIC 18 32bit ARMY. Atmel ATmegal28 Microchip PIC18 series Microchip PIC18 series 3
series.

8hit vs. 32 bit. 8-bit Instruction set 32bit RISC 32bit RISC 8bit instruction set 8bit instruction set

Speed 10MIPSA0 MHy 133MHz 100MHz ~10MIPS (40MHZ ) 10MIPS

Ram 32K 64K 132K 2K n/a

Flash 4K 25K 128K 32K 32K
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7o Solder or Not to Solder:

As we all know soldering can be extremely frustratingnend c ons umi ng. Wedl |l then ask whAsfarlagthe componenis hot beihgesoldereds idstdoaeisihave
some prsoldered components, such as LEDs and switches. For example, the machinecesigrageses usth JST connectors. According to the manufacturers, they are far more than adequate for
educational setting. Page |

5
Best Bank for your Buck:

When | choose a set, | base on the following criteria:

- Ease of mechanical building. Prefer no soldering.

- True Programming interface, suchampllance oHike, maybe Jabased. If it is gnoterface, Igtstick with Robolab, highly resembléhe industrial engineering software LabView.
- Expandability

- Capability for doing more precious malgtioalcsuch as floating points calculation.

- Parts Reusability.

- Capability of mutsking.

- Cost me the least!

I Best Bank for Your Buck Criteria for Storming Robots:
VEX-ROBOTIC®ESIGN

CRITERIA MACHINESCIENCE NXT INTELLBRAINZ CSramvA CS710001 SYSTEM

Cost Unknown. Good price. Most expensive. Best Most expensive.

(# of projects stated above  Suspected to be comparable 1

per $) C-Stamp. However, if you fact
in the time you spend on hunt
down the right parts, inwills
desirable.

Instruction Machine Science offers grei You will purchasarriculum fron It comes with a good instructic It comes with a good It comes with a good
online FREE instructions, bi CMURobotics Engineering booklet and curriculum focusii instruction booklet anc instruction booklet anc
not so much a comprehensiv Centerltcovergundamentals  on using the set. curriculum focusing on usin curriculum focusing on usin
curriculum. activities for middle to high sc the &t. the set.

levels. Wadd in a lot more

activities in order to provide

enough challenge meeting ou

roboclub need.
East of building Medium Easy Medium Medium Medium
Programming Concurrency  Yes Yes Yes Yes No
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CRITERIA

Programming interface

Expandability

Explore Electronic

Parts Reusability

Grade Levels

Accessibility of parts
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MACHINESCIENCE

No fancy IDE.

But one nice thing is that th
compiler isupposed to be fully
AnsiC compliant.

High

Yes
Medium
JunioHigh School +

Poor.

Machine Science base set do
not come with gears. You ma
find most sensors and other
electronic components from
www.acroname.com, and
others.If you wish to do anythi
more elaborate like most of th
projects above, you will need
purchase most components fr
3dparty vendors. If you like
shopping around for electroni
components, you may firgd t
enjoyable and give you much
flexibility. Besides, you will fir
good support from machine
scienceHowever, if you do no
have the luxury of time to look
around or the sufficient electr
background, you may find it q
frustrating.

NXT

There is a large array of
programming software and 1D
available, including-Gased,
and texbased. & example,
Robolab or Labview: suitable
kids (fromtgrade) to
sophisticated robotics hobbyis

Then, you will find others like
RoboC or NXC. They are not
fully AnsC compliant though.
Then, you may use the free V
Robotic¥isuabtudio.

Low

No

Very High

Elementary School toght+
School.

Good. Can buy most right of
LegoEdudan and BrickLInk.ct
website.

You should be able to find 1
34  party hardware @ frc
hitechnic.com,
mindsensors.com. When it cc
to rebuildbility, you cannot b
this.

INTELLBRAINZ
GoodDE.
Proprietary Javabased

programmingpftware.This may
be a good choice for high sc
kids as the Advanced Placer
Computer Science is also <
based.

High

Yes
Medium
Junior High +

Good.

The basic package is packe
with goodies. It also come
with a veryogd instructions
focusing on using the set.
Can buy most right off the
RidgeSoft website.

C-SramA CS710001

No fancy IDE.
But one nice thing is that th Cbased. But not fully AQsi

Technology School Day Trip @ Birthday Da

VEX-RoBOTICEESIGN
SYSTEM

Good IDE.
Page |

compiler isupposed to be fully compliant.

AnsiC complia.

Very high
Yes

Medium
Junior High +

Unknown.

6

High

No
Medium
Junior High +

You can purchase mpatts
for the projectuich as those
listed above right off the
manufacturero
convenient.
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Floating point Offerlbating point support. Offer floating point support.  Offer floating point support.  Offer floating point support.  Offer floating pointsoup.
Unknown in its precision. Can  achieve satisfactc Unknown in its precision. Unknown in its precision. Unknown in its precision.
precision.
Competition Opportunity Most Most Most, except FIRST Most, except FIRST Most
Note: FIRST FVC will change
platform in 2009 to NiX& Page |
platform.

7

Check out the Robotics Education Mattpx/abbotics.nasa.gov/edu/matrix.php

Best Bank for the Buck:

From the list aboiXThascome out as the obviouscehonless you want to play with industrial level of ingamhiredsld is interested in mechanical engineering MXDitegimitely is laglhircause it
still can deliver th@siaonechanicabncepts from gear system, calculating torque vs Bfi2exbriwolling.

Do not underestimate the educational value of NXT. A lot of our middle school students are engaged in peettyitiethy pagoalmedion, learning the PID conceptdeivem, inteobots

communication, synchronizatiomgatasks, etc. A couple oblder students (now they are now using VEX), told me they actually have done a lobgnanenimigoatthprs whenukewindstornhis

does not mean VEX does not offer enough chafliengly. means what you cgongiets much challenge, if not frmreNXT/RCX, even from LEGO. If taught with proper expertise, it can truly give kids,
high schoolers, #wposure to true robotics experience

Important: I'mnot trying to sell Mindstorms Hate have more than 90 studentsie&ddo invest on somethihich is sustainable in terms cost and best fit for studeaoiieder sitelents.
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Approximate Cost for some typical projects

(2008)
Projects Machin&ci NXT IntelliBrain 2 | C-Stamp VEX Page |
Base Kit $196** $250 $440 $150 $300 3
With Programming Software $196 $350 (WITH $440 $150 $400
ROBOLAB ($100 + $300)
$280 (WITH
ROBQC)
$250 (WITH NXC
Position sensing for motion (with | ----- $250+ $440 $155 $420
encoders)
Line Following with a singleoligRt $220+ $256- $440 $150 $420
sensor
Extreme Line following Racing with 2 $220+ $250+ $440 $160 $40
or IRsenses:
Simple Obstacle course using touch |[$220+ $256- $440 $180 $400
sensor Via 3rd party
Obstacle course with one range sens/$230+ $250+ $440 $172 $430
via 3rd party
Localization with a compadsange | $285 $300+ | - $21% | -
sensor via 3rd party via 3rd party
Simple GeoCaching with GPS : $B30+ | - e e e
via 3rd party Must be via
Bluetooth
3D motion control with Acceleromete| ----- $300+ | = e e
via 3rd party
Add ira simple end effector like a cla $230+ $250+ $440+ $163+ $4@ +
(need 3rd motor)
A separate Remote Controller | -— | —— | e e $4@
Forall the projects abevsoftware | ----- $440+ $450+ $228 $496-
Extra sensors & motors
Servo Motor $97 $18 $13 $13 $20
Light Sensor $38 $17 $20 $5 $20
TouckumpeBensor $17 $6 $13
Limit Switch $14 | - $6 $13
Encoder (for motor feedback) $27 None $27 $5 $20
Via 3rd part (embedded in Via 3rd party
motoy.
Compass Sensor $59 $47 $59
via3rd party Via 3rd party Via 3rd party
Range Sensor $29.50 $32 $39 $30 $30
Via 3rd party. Fr. LEGO
Image Sensor (Camera) $$% $98 $$% S8 None from
via 3rd party Via 3rd party Via 3rd party FR.C-stamp package.
Unknown
otherwise.
Note:
+ All numbers take approximation, e.g. 344 will be listed as 350, 249.99 to 250, etc.
* - = information not available or not found yet. It does not mean you cannot find other 3™ party electronic components.
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