
Flying rubick’s with self assembling using 
M-Blocks

Abstract: In this paper, we depict a novel self-
collecting, self-reconfiguring cubic robot that 
utilizations turning movements to change its expected 
geometry. Every individual module can turn to move 
straight on a substrate of stationary modules. The 
modules can utilize the same operation to perform 
curved and sunken moves to change planes. Every 
module can likewise move autonomously to cross 
planar unstructured situations. The modules 
accomplish these developments by rapidly exchanging 
rakish energy aggregated in an independent flywheel to 
the body of the robot. The framework gives a 
disentangled acknowledgment of the secluded activities 
required by the sliding solid shape model utilizing 
rotating. We depict the standards, the unit module 
equipment, and broad tests with a framework of 54 
modules to create a rubik cube.  

Keywords: Mblock, robot, feature extraction. 

I. Introduction 

We wish to make automated frameworks prepared 
to do independently changing shape keeping in 
mind the end goal to coordinate the framework's 
structure to the job needing to be done. Numerous 
intriguing mechanical frameworks have been 
proposed in quest for this objective [1]. This paper 
portrays another unit module, the M-Block, 
attractively reinforced, rakish force incited 
particular robot. These 50mm 3D shapes are self-
governing robots that have no outside incited 
moving parts, and no ties. The modules 
acknowledge rotating utilizing inertial power 
incitation. A flywheel situated inside the module, 
(arranged in the plane of the proposed movement), 
is utilized to store precise energy some time 
recently a braking instrument is utilized to 
decelerate the flywheel and, amid a brief span, 
apply a high torque on the module. On the off 
chance that this torque is adequately high, the 
module breaks its attractive bonds with its 
neighbours and rotates into another area. Since the 
modules use inactive connectors, they could be 

hermetically fixed, making them to a great degree 
hearty to brutal ecological conditions. 

Consider the possibility that robots could 
reassemble themselves voluntarily. 
 (The fluid metal cyborg in Terminator was 
terrifyingly helpful. It could seem as though 
anybody, repair shotgun impacts, even transform its 
hand into a deadly ice pick )  

• And then obviously, you have 
Transformers, wherein outsider robots 
transform from autos and trucks into 
goliath humanoid battling machines. 

• We will investigate such sort of robots 
• They are called as Modular Robots or Self 

assembling robots  

Contrast BETWEEN SWARM AND MODULAR 
ROBOTS 

• In secluded robots, physically free 
substances or modules work together to 
perform basic assignments. Seclusion is an 
idea very much misused by characteristic 
frameworks where moderately basic 
modules shape profoundly complex 
structures.  

• In swarm frameworks, physically free 
substances or modules work together to 
perform regular undertakings. 

• The fields of secluded and swarm apply 
autonomy have appeared to be a perfect 
play area to concentrate on, for example, 
self-association, self-get together, self-
repair, adjustment, coordinated effort, 
social cooperation, conveyed insight, 
savvy materials in mechanical and 
characteristic frameworks 

Like the sliding solid shape model (SCM) [2], we 
characterize a rotating 3D square model (PCM). 
The PCM characterizes the sorts of developments 
that the M-Blocks can execute all the while of 
transitioning starting with one design then onto the 
next. The SCM has been a pillar of the secluded 
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mechanical technology field, both supporting 
hypothetical improvements and driving new 
equipment instantiations. Given a gathering of 
homogeneous, commonly cubic modules, the SCM 
sets that a given module can play out a planar 
traversal from one of its neighbouring modules to a 
contiguous module.  

 While research in chain-based measured robots is 
very dynamic [3], [4], center has moved far from 
grid based approaches in light of the SCM model. 
In the event that we expect lattice based self-
reconfigurable frameworks to remain a dynamic 
region of research, we ought to move past the 
sliding 3D square model and the majority of its 
down to earth impediments. This paper makes a 
number of commitments to this end. To begin with, 
the rotating 3D shape model that it presents is 
hypothetically appealing. While the PCM is not 
proportional to the SCM, the PCM still permits non 
specific self-reconfiguration, and it empowers a 
few sorts of movements that are not bolstered under 
the SCM.   
Second, the M-Block equipment that we display 
depends on straightforward standards that dispense 
with the mechanical complexities of numerous 
current frameworks. At long last, the exploratory 
equipment portrayal given in this paper exhibits 
that self-reconfiguration in spite of the fact that 
turning with inertial strengths is reasonable and 
could be a practical premise for a framework 
containing many modules.  

The rest of this paper is sorted out as takes after. 
Area II gives a diagram of related work that relates 
to the M-Blocks framework. Area III shows the 
equipment outline of the modules. Area IV then 
exhibits the rotating 3D square model and shows 
the sorts of developments that it underpins. Next, 
Section V presents information describing the 
equipment and the aftereffects of numerous 
analyses with the framework. At last, Section VI 
finishes up with a short discourse also, thoughts for 
future work. 

II. Overview of Previous Work 

We arrange our work regarding other cubic lattice 
based particular automated frameworks [1]. Self-
reconfiguring lattice based particular robots can be 
comprehensively sorted by two traits: the method 
of headway and the association instrument.  Maybe 
the most rich model for headway is named the 
sliding 3D square model [2]. In this model, 3D 
squares decipher (i.e. slide) starting with one grid 
position then onto the next. In spite of its 
hypothetical straightforwardness, we know of no 
equipment which executes this methodology in the 
general 3D case. We do know of two frameworks 
[5], [6] which execute a 2D variant of the sliding 

block model in the vertical plane and two 
frameworks [7], [8] that work evenly. Not just are 
these frameworks mechanically intricate, it is not 
clear how any of these frameworks could be 
reached out to 3D.  
A typical contrasting option to the sliding 3D 
square model is pivoting one or more associated 
modules around a turn point that is on a face or 
within a module [9], [10], [11], [12], [13]. The I-
Cubes [14] utilize 3-DOF linkages to reconfigure 
latent modules in a cubic cross section. Another 
way to deal with velocity depends on modules that 
extend and contract in either two [15] or three [16] 
measurements. Different frameworks [17] utilize 
modules which can all the more by and large 
distort.  
Our work is most firmly identified with existing 
frameworks whose modules turn about the edges 
they impart to their neighbours [18], [19], [20]. 
These current rotating frameworks are limited to 
the flat plane and utilize complex association 
instruments and/or outside incitation components to 
accomplish reconfiguration. These earlier works 
make no endeavour to characterize a summed up, 
three-dimensional model for reconfiguration 
through turning. This paper will introduce a 
physical rotating 3D shape show that can be 
connected to both single modules what's more, 
gatherings acting in synchrony. Our model catches 
physical amounts including mass, latency, and 
holding powers.  

III. Hardware 

We have built four original M-Block robots, 
alongside four un-impelled modules. 

Each module is developed using: 
Each 143 g module is developed from a 50 
mm cubic casing processed from a solitary 
bit of 7075 aluminium and the module 
(counting the flywheel),has a snapshot of 
idleness, about the focal point of mass of 
63.0E-6 kg m2 . 

This casing holds twenty four barrel shaped 
holding magnets along its twelve edges. Six rush 
on boards contain different electrical and 
mechanical components, for example, the inertial 
actuator and the control PCB lalso, each of these 
boards is inset with eight outward-confronting 
magnets that help with arrangement between  
neighboring  modules. The dynamic modules are 
outfitted with on-board control, calculation, 
activation, and correspondence abilities. They can 
proceed onward a structure shaped by the detached 
modules (which still have every vital magnet) or 
totally autonomously over open ground. 
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Fig 1: Neighbouring M-Blocks bond 

Expense and vigour of particular robots 
get to be constraining components while delivering 
particular frameworks with numerous modules. The 
M-Blocks endeavour to deliver these issues due to 
their mechanical straightforwardness and set 
number of moving parts.  

Limiting factors of M block: 
Cost 
strength of secluded robots 

The M-Blocks endeavor to deliver these issues 
because of their mechanical straightforwardness 
and set number of moving parts. 

The per unit expense of the five modules that were 
delivered was $260, however this did exclude 
machining costs, which would have been generous. 
(We assess that in amount 100 the per unit cost, 
including all machining, would be $200.)  

STRUCTURE AND DESIGN: 
On every edge of a solid shape are two round and 
hollow magnets, mounted like moving pins. At the 
point when two 3D shapes approach each other, the 
magnets actually turn, so north shafts adjust to 
south, and the other way around. Any face of any 
shape can subsequently append to any face of 
whatever other.  

• The 3D shapes' edges are likewise angled, 
so when two solid shapes are eye to eye, 
there's a slight crevice between their 
magnets. When one 3D shape starts to flip 
on top of another, the slopes and in this 
way the magnets, touch. The association 
between the solid shapes turns out to be 
much more grounded, tying down the 
rotate.  

• On every face of a 3D square are four 
more combines of littler magnets, 
masterminded symmetrically, which 

adjust a moving solid shape properly when 
it arrives on top of another.  

FLYWHEEL SECTION:
The flywheel can achieve velocities of 20,000rpm 
and when the robot solid shape puts the brakes on, 
it gives itself rakish energy.  

• A flywheel is a pivoting mechanical 
gadget that is utilized to store rotational 
vitality. Flywheels have a huge snapshot 
of dormancy and in this way oppose
changes in rotational speed.  

• Fly wheel is produced using steel and 
metal with moment of Inertia = 5.5E-6
kgcm2 

The rest of this area gives a definite take a gander 
at the configuration of the three basic frameworks 
inside each robot: 

A. The attractive holding and rotating 
instrument. 

B. The inertial actuator. 
C. The electronic control framework. 

A. Attractive Edge and Face Bonds 
  
A basic part of the M-Block system is the novel 
arrangement that allows the modules to quickly 
shape appealing, non-gendered, relies on upon any 
of the 3D shapes' twelve edges. These turns must 
give enough urge to keep up a turn center point 
through various developments. The design 
comprehends this test by using twenty-four 
oppositely spellbound barrel moulded magnets, two 
of which are masterminded coaxially with every 
edge of the packaging. The oppositely charged 
barrel magnets are permitted to turn as showed up 
by the jolts in Figure 2. This turn grants outlines 
with two, three, or four modules to casing essential 
alluring bonds. 

The magnets are set by and by from the sides of 
each 3D shape. This set-back is fundamental to the 
M-Block system execution since it guarantees that 
the nature of a rotate security between two 
modules (counting four total magnets) is not 
eclipsed by the nature of the face security between 
two modules (counting sixteen total magnets) 
when the modules are flush and all around 
balanced. Curiously, if the face bonds were 
considerably more grounded than the turn bonds, 
the imperativeness given by the inertial actuators 
to split the very close bond would overpower the 
rotate bond and result in the dynamic module 
reeling a long way from the social event.  
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Fig 2: Cube consisting of polarised magnets at the 
edges

   

While the edge magnets structure strong rotates 
and serve to relate neighboring modules in the 
cross area, they are certainly not satisfactory to 
overcome misalignments that are displayed exactly 
when modules turn. To handle the game plan issue, 
we embedded eight 2.5mm expansiveness plate 
magnets in each of the six faces. These circle 
magnets are sorted out in an eight-way symmetric 
case with a particular true objective to keep up the 
modules' sexual introduction ack of inclination. 
These plan magnets are adequately strong to move 
a module into course of action as it finishes a turn, 
be that as it may they don't add tremendous 
holding energy to the face bonds.  

B. Inertial Actuator  

All together for a module to defeat the powers 
of the attractive holding framework, it needs to 
give a torque to a generally brief day and age.  

Specifications of the actuator: 
It is unidirectional response wheel 
intended to discharge the greater part of its 
vitality in under 15 ms, consequently 
making.  
Each shape holds twenty-four oppositely 
spellbound magnets in its edges that are 
allowed to turn as appeared by the orange 
bolts. This arrangement permits the solid 
shapes to frame face or pivot bonds.  
The flywheel itself is a 20g stainless steel 
ring with a snapshot of inactivity of 5.5E- 
6 kgm2. It is altered to an out-runner style 
brushless DC engine that is fit for turning 
at up to 20000 rpm.  

We rapidly decelerate the flywheel with a self-
fixing elastic belt that is wrapped around the 
flywheel's perimeter. At the point when un-incited, 
the belt is free and compelled by a pen to keep up 
freedom from the flywheel. To fix the belt and stop 
the flywheel, we utilize a leisure activity style 
servo engine which pulls the belt in the single 

suitable course of turn. As the belt contacts the 
flywheel, the flywheel's movement further fixes the 
belt bringing about a quick deceleration.  

C. Gadgets  

Hardware requirements: 
i. Every module is controlled by a specially 

crafted PCB which incorporates a 32-bit 
ARM microchip and a 802.11.4 

ii. XBee radio from Digi International.  
iii. Three 3.7V, 125 mAh LiPo batteries 

associated in arrangement control the 
modules.  

The processor reacts to orders got from a 
remote XBee gadget associated with the client's PC 
so as to control the inertial actuator. The low-level 
BLDC control is performed by a business engine 
driver. Since the BLDC driver gives no input to the 
microchip, we utilize a photograph reflector to 
gauge the rate of a striped encoder plate appended 
to the flywheel. 
 Also, each PCB incorporates:  

A 6-hub IMU (to decide supreme 
introduction). 
An outward-confronting IR 
LED/photodiode pair (for neighbor to 
neighbor correspondence). 
A few Hall impact sensors (to identify 
misalignment between modules). 

IV. Rotating Cube Model Theory 

The sliding 3D square model (SCM) is one of the 
more normal algorithmic frameworks that has been 
created for showing the developments of cross 
segment based self-reconfiguring measured robots. 
To overcome the physical issues of the sliding of 
the M-square show and to utilize the considerable 
properties. In our PCM, cubic modules, locomote 
by turning about their edges, fundamentally 
moving beginning with one position then onto the 
following. While the specifics of the philosophy 
differentiate from those of the SCM, turning still 
allows summed up reconfiguration.  

The turning square show contrasts from other 
speculative models in its development objectives. 
Pieces locomote by (turning) about the edges they 
grant to various modules. Since a strong shape is 
longer along a corner to corner than along a side, 
turning requires that phones neighboring the hidden 
and last positions in like manner be void. The result 
is that modules even with no neighbor along a face 
are once in a while not ready to move. This is a 
basic complexity from the sliding strong shape 
illustrates. In our model, a module turns by the 
most outrageous point possible until it contacts 
another module. If a module does not bestow an 
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edge to another module parallel to the turn center 
point, it won't pivot. 
The model in this paper makes the accompanying 
suppositions:  

A turning module pivots around an edge 
that it offers with another module (the turn 
edge).  
A turning module clears out a volume that 
must not cross different modules.  
This cleared volume exists in one layer 
(along the turn plane), which is opposite to 
the rotate edge.  
Except amid rotating, modules sit on a 
cubic cross section.  
Modules that are associated must share a 
face.  

Since a rotating module require share just the turn 
edge with another module, the two are not really 
associated. 

These doubts allow solitary modules or social 
occasions of modules to execute an extent of 
developments including indented moves, raised 
moves, and translations (both on and off cross 
segment). In particular, a disjoint course of action 
of modules can locomote over open ground to 
blend at a brought together point and by then keep 
on shaping a self-self-assured structure. To 
supplement our model's theoretical underpinnings, 
we supplement it with sensible physical objectives. 
These consolidate mass, inertness, gravity, 
disintegration, etc., in any case we acknowledge 
that the modules are rigid bodies and that the turn 
tomahawks don't slip. 

Fig 3: When a torque (A) about an axis (F) causes 
the module to pivot through an angle q (B) about an 
axis (D), the modules experience additional forces: 
downward force due to gravity (E) and magnetic 
force from the face-to-face bonds and any edge 
bonds being broken (C). 

V. EXPERIMENT

Right when taking a shot at a cross segment, social 
affairs of modules that offer a similar turn rotate 
can organize their actuators remembering the true 
objective to move together. Not simply does this 
development the soundness of the development on 
account of longer turns as in, nonetheless, it 
furthermore decreases orchestrating versatile 
quality while attempting to move social events of 
modules on a cross area.  

Social affairs of modules can move together in the 
earth by first reconfiguring to gauge a wheel or 
circle and a short time later at the same time 
applying their inertial actuators. An additional kind 
of social occasion advancement incorporates little 
get-togethers surrounding meta-modules to more 
effectively control their bearings. The modules can 
be arranged with the true objective that their 
actuators are balanced in orthogonal planes 
allowing control over additional degrees of 
adaptability. Exactly when a disjoint social affair of 
modules is self-assuming, these meta-modules can 
serve as widely appealing get-togethers to fabricate 
the rate of the aggregate. 

Fig 3: Block of proposed system 

The bunch movement can be used to control the 
group of die in exact way what we want. We use 
thistlethwaite’s algorithm to manipulate send 
command to rubric’s cube. This command is sent 
through using any wireless medium. The system 
workflow diagram is given in fig4.  

I. FUTURE SCOPE 

We can implement moving cube mechanisms for 
different type application. We can control then for 
blocking a flying objects, object follower etc. this 
will be new moving robot with highest DOF.  

3D 
IMAGE

COLOUR FEATURE 
EXTRACTION

Thistlethwaite's
Algorithm

Command 
TO MQ 
block
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Fig4: Data flow diagram controlled M block 

II. CONCLUSION  

We have presented the M-Blocks, 50mm 
cubic robots that utilization inertial powers to move 
autonomously in a scope of situations; perform 
cross section reconfigurations on a substrate of 
indistinguishable modules; and move gatherings of 
modules in both grid reconfigurations and in 
outside situations.  

The M-Blocks are generally 
straightforward and hearty—traits crucial when 
scaling a secluded mechanical framework into the 
hundreds or thousands. There stay a few troubles 
and restrictions of the M-Block framework. The 
modules contain just a one-dimensional, uni-
directional inertial actuator. The rubik modules 
can't slip in a controlled manner and rather keep 
plummeting until they experience an even step. The 
actuator is not sufficiently solid to execute all cross 
section moves dependably. There is no insight 
fused into the framework, so a module can't self-
recuperate in the event that it neglects to effectively 
execute a specific move. The commitments we 
have introduced here, joined with extra 
refinements, will bring about a cross section based 
secluded mechanical framework that is powerful, 
easy to utilize, and very able.  
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