OCRobotics

’ Istorigally, robots: have been.deslmed lo uperate
on the cutside of objacts of 1o work in an enviran-

ment where there ars vary few conatraints, But
there are situations when werklng on the inside is essential.

Exampies include inspection of nucledr faciliies or ndustrial .

eduipment o a submarine wheré the _ﬁazarda or costs pro-

Fibit disassambly. That's where snake-aim robiols come'in.

Marny dangerous. tlme-ccnsumlng and cthenwise impassible--
tashe dar be simplified by these machines, which can reach

the heattof a partiéular applcation wwthcut toxching or dam-

aging any companents an the way. *
" A snake robot’ ::Iueant have wheels or legs, but moves by

"1Iexmg its joints. By using its own body as scaﬂo\dlr'g, the

robot acquires an-exdunsivis motion range, induding the verti-

cal direction. Since & snake robot s compased of a mwirber |

of of similar coopésating cells, where edch cell is ar. inde-
pendent unit, it becomes easy 10 manutecture, inexpensive

and easy to maintain. In_principle, & snake robot cen climb by

wriggling up & pole, and clm'b vertical sieps by using 1t5| own
bocy as scatiolding.

Snaka robots are- axamplas ot hyper redundarrl rehals, or
robots with a large number of dagrees of freedurn
Interestingly, such robots bomaw inspiration from arimals, in-
this case from jellyfish, worms and colonies of one-uell ani-
mals such as amookias and volvex, Fram e robotica pont of
view, these life foirns have many interesting lealures. They

consist of many amall parts, which are hot oomplicated bt

which cormbingd. have advanced proparties.

The snake is basically a rubotic am, comprising a num-- o
ber of Individual segments, with a drive unit controlling one or

more of them. Taken ko ite Wiimate, sach individual segment.
can be controlled indepandently and hag Its own specific

_ It could soon be the year of the snake, at least in robotics terms,
aceording to ROB BUCKINGHAM managing director of OCRobotIcs

moiurs A typmﬁf five segment machine would be powered
by 15 mdtors. GCRobotics Is using Maxdn Motar

" A-max or EC madals with planstary gearheads and

encoders. For a really flaxiblé 20 segment machine, as many
as 60 motars would be usad, all carnguter controlled and
working in synchronised motlon: i

‘2ne of the prime target applications is ‘servicing jet
engines, The shake-amm robol travels down the air path to
inspec! Inaccessible Dompdnenls, remaving the reed for
manual access ar dismantling. Importantly, the enake-arm
robot can emter tha englna and traval thraugh the tan blades
while components are still hot, raducmg downtims and

improving tumaraund.

- Wider _applicaticms

Diher applications planned 'ncll._rde opsarating TV cameras,
segrching vessels and vehicles for drugs. working in bollers or -

‘avens and drilling undarground. In the medical world, the

sheke arm robol may be used i keyhols 'surgery— again, the
key advantage over cument procadures is hat the whale
devige may be cortrolled, not just the tip.

~ These snakes need to be lang and flexibie — ideally e a
piece of sleerabte string. QCRobofics is cansidering anms as

ong as 15m with a diameter of only S0mm. These are seri-

ously Hexible gevices which nead suppeort from their. anviron-
ment, bul they would be idaal for exploring & collapsed bulid-
ing or exploring the drains. In eflect thess devices lake the
wdvaniages of endoscopes and cambine them with tha
mation control 'of & robot creating a devica that is both flexi-

‘ble and can ba controlled to follow a gath.

Anolher key area lor snake-arm rabots Is for shor'ler
devices that need 1o carry a significant payioad — let's say an

SHAKE-ARM FAD

G: 13 the urm salf-cupporing? .

A: Was. We pur also buld lenger thinds- arms
whea such an arm, nan he supported aj ‘points
slang fts length. .
Q: Wihar repeatability can be achleved"

A Qur deflinition ot repeatability is tha range uf
dewtallon in tip postion when ralurking ta 8.

re-defined postion wsing Lhe same patt. For

Im arm the repeatability will be approdmgte-.
[v 5mm. o rearly all appbcators of sneke-akm |
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. vobats $here is o reguiremant 1hrany ahsolite

‘acouracy | slm..u the unemmr ountrols the -
. de&nca ra*a‘twe “to the. rn\nmnmam chever, ’
- the compuer can m:lcmme Vihare any part af
the &rm is o within & few millimetr CT

G: Whar sivoin gofl cunlac‘l’?

A e hawe designs to- |r|curpuraie senburs In,o_
the A&in of the device. Thie will mnan -m_m weare. .

abde 1o contral corlact. with, HE: smarsnent.
1his 15 partlé utarly Tmporant whers theri is
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interaction: it paophs or fré.gule components.
Qe Wh:ll are-the eixe arid wmghl CONBYAINTS On

3sensmm anddols?
- Thls dnpnnds onihd dmmeter and lpagth of

lhr_' arm. Tha pavl-sacl can vary tram 10g lo
IDtlkg i 1a¢t some apphcanons TexLire a pay-

ltoad ot 500Ky, ‘
Lt What it tha slza and weight of the drive unit?

A A cylinder of, diemater S00mm and heignt

“5U0mM, anel weigtiing appreximatel; 5lky.
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OCRobotics

am wilh a reach of 3m and & payload of 20kg. Such an arm
is icleal when the working environment is nat benign or static.

One things that is difficult to get across is just how
straightforward it is to conirol these things. Basically, the
operator sees where the snake-arm is going using a tip-
mounted camera and changes direction using a joystick
- like flying an aircraft. The clever bit is the software that
keeps track of where the rest of the device is and makes sure
that it keeps as close as réquired to the path the camera has
fraced. This means it can avoid obstacies and makes it possi-
ble 1o interactively explore a structure — going forwards then
backing up creating a tree of paths. Of course if the path is
known offline then motion control becomes much more’
straightiorward. '

OCRobotics is basad in Bristal and has close links with
the asrospace industry and with local universities. Formad
five yaars ago, the company has recently won two Smart
Award from the DTI1. It launched the snake arm technology in
January of this year.

This is a new technology. Converting a piece of string into
a pisce of steerable string is not simple but we have cracked
the key technical challenges. Recent work at QCHabgtics has
facused an developing a product family by concentrating on
new actuators and a quick release mechanism. The aim is to
be abla to present a family of arms that can be manufactured
involume and sold at a very competitive price.

Wa are looking for partnérs in the UK, Europe, the US
and.Japan — companies who have parlicular requirements
for working in difficult to reach places such as inspecting
and’ malntaining aircraft wings or aero-engines. We would
aiso be interested in talking to companies who make robots
for endoscopes. We are also interested in talking to
investors who have a vision for developing robots for
human ervironments, from surgery to vacuum cleaning. ©
But not ironing - ironing really is very tricky! i

For more details on snake-arm robots from
OCRobhctics, please use the free information service

]
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