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Shanghai, China
Lighting & Control System Solutions: StrongLED
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Shanghai 
Oriental Pearl 
TV Tower

L ocated on the east side of 
Huangpu River,  near the Lujiazuei 

International Financial  Distr ict -  a 
str ik ing contrast to the neo-classical 
buildings along the Bund on the 
opposite r iver bank , Shanghai 
Oriental Pear l  T V Tower is not only 
the most remarkable building in 
Shanghai ,  but has become the 
symbolic icon that i l luminates the 
energetic and cultural  image of 
Shanghai City that continuously 
showcases her beauty to the world.

Shanghai Oriental Pear l  T V Tower was 
built  and completed on 1 October 
1994.  Though twenty years have 
come and gone, this iconic Tower 
has seen an influx of thousands and 
upon thousands of visitors from all 
over the world,  coming together 
to embrace the beauty of this Pear l 
Tower.      

As planned, the outdoor l ighting 
system has been re -designed and 
renovated ever y decade in order to 
usher in a new era that shows the 
best of her beauty to the world. 
This year,  2014, marks Phase 2 
of the renovation, which stands 
for the most advanced outdoor 
l ighting design and technology. I t 
is  expected to attain the world-class 
level as well  as showing the culture, 
technology, innovation, romance 
and irresist ible charm that surprises 
al l  visitors al l  over the world not only 
to behold but to gain an amazing 
experience. 

As a symbolic icon of Shanghai ,  the 
success of the project is  attr ibuted 
to not only its economic outcome 
but also polit ical  process.  Once 
completed, the Music and Lighting 
Show wil l  be per formed in front of 
al l  over the world,  and the “cost ” of 
any operational fai lure cannot be 
measurable and not permissible to 
happen for cer tain festivals.  And 
that is  why there is high rel iabil ity 
standard that requires ever y 
par t to be subjected to str ingent 
test .   Approval to put specif ied 
equipment into operational usage 
is only granted upon exhaustive and 
successful experiment.
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To promote the rel iabil ity and the adaptation to the 
Shanghai Oriental Pear l  Tower,  StrongLED has identif ied 
some key features of the Pear l  Tower and upgraded 
some key functions of its or iginal Versal inkTM Outdoor 
Lighting Control System as detai led below :

Ring Topology Fiber Optics Network
StrongLED has developed and applied the r ing topology 
to connect the Master Controllers to al l  the sub-
controllers.  Two (2) main controllers are programmed as 
back-up to each other,  and signals are sent out from two 
directions -  clockwise and anti-clockwise to each sub-
controllers respectively.  Each sub-controller receives 
signals from two directions simultaneously so that they 
could always receive signals from one direction even 
there is unexpected breakdown that could happen on 
the other direction and thus keeping the Show going.

Dual Active Back-up System  
StrongLED has implemented dual (2) Master Controllers 
in a back-to-back control system configuration. These 
two (2) Master Controllers always maintain the same 
condition and release the same signals.  On the other 
hand, each sub-controller is  equipped with two (2) 
electronic sub-systems for processing the two (2) 

incoming directional signals,  and the two electronic 
sub-systems are independent and active simultaneously. 
Once the default incoming signal is  lost ,  the sub-
controller wil l  be automatical ly switched to the other 
signal source.  The switch-over t ime is less than 0.1ms 
which is hardly noticeable during the Show.

Fur thermore, once a signal is  lost ,  the Master Controller 
wil l  activate an alarm to mobil ize the technicians to 
attend to fai lure.

EMI Resistance of Device Ports
All  I/O por ts of sub-controllers which connect to the 
LED luminaires and control system use opto-couplers. 
Opto-coupler is  able to isolate electro-magnetic, 
static and l ightning inter ferences effectively so that 
al l  Controllers and Master Control System would 
be protected, and thus enhances the rel iabil ity and 
integrity of the whole system.

Challenge:  Strong Electro-magnetic inter ferences and 
extra-long spans of signal transmission

Solution :  In this project,  StrongLED uses f iber optics 
to connect the master controllers and al l  sub-

DMX-T16 Sub-ControllerRTP 9802 Main Controller

Lighting types, quantity and control coverage
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controllers.  Fiber optics has the specialty of high-
eff iciency transmission, and 100% resistance from EMI 
inter ferences as well  as l ightning. Plus,  f iber optics is 
also capable for long spans and the multimode can 
cover a span of 2,000 meters while the single mode can 
exceed 20,000 meters!

The r ing-shape topology f iber optics network from 
StrongLED is proven to provide a rel iable signal 
transmission from the basement to the top of the Tower 
since the topology al lows it  to do without any splices. 
Also,  the control system works smoothly and well  under 
such high-EMI pollution environment.

Challenge :  Large Scale of Controll ing Points and Ranges 

Solution :  Versal inkTM StrongLED proprietar y outdoor 
l ighting control system has a real-t ime player.  The 
signals transfer from the master controller to sub-
controllers,  from sub-controllers to sub-controllers,  and 
from sub-controllers to luminaires form as a network .  
Each l ighting node refers to as a pixel is  mapped on 
master controller.  This has al lowed the l ighting effects 
to be dr iven by the Flash f i les playing on the display 
monitor of the master controller with al l  the colors and 
brightness change synchronously.  And the refresh rate 
of the screen of the master controller is  exactly the same 
as the real l ighting show. The maximum coverage of 

VersaLinkTM is controll ing up to 1024x512x4 (2,090,000) 
pixels at 60 Hz refresh rate.  Therefore it  has easi ly met 
the specif ications of 150,000 control nodes and 30 Hz 
refresh rate for this project.

Challenge :  The irregular ity of the instal lation posit ions 
and signal connections of luminaires and controllers

Solution:  As a highly experienced outdoor l ighting 
and control system total  solution provider,  StrongLED 
has accumulated a large pool of patented innovative 
LED control technologies.   One of these invention 
patents is  the “method of displaying undistor ted 
video and images on any ir regular and complex 
geometr ical  shapes display layout made up of LED 
pixels”.  This proprietar y technology applies power ful 
application-specif ic computing algorithms that al low 
the video show to be displayed without distor tion 
and smoothly even while the LED pixels ( luminaires) 
differ in physical 3D posit ions.  This way, in spite of the 
physical i r regular it ies,  the master controller can record 
and remember the relationships of ever y single wir ing 
connection, instal lation posit ion, and logical posit ions 
of each of the luminaire or pixel.  This technology 
actualizes the expectation of controll ing irregular 
placements through real t ime transformation of signals 
and parsing to the luminaires in a regular and eff icient 
way. 
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Challenge:  The integrated control of multiple types of 
luminaires

Solution:  The 9 types of outdoor l ighting luminaires can 
be classif ied into 2 main categories of control methods. 
The display screen on the steps in the front square 
uses ser ial  shift  dr ive control method, while the rest 
are controlled under DMX512 mode. For the luminaires 
of DMX512 control mode, LED RGB l inear l ight needs 
3 channels for R,  G,  B,  respectively.  RGBW flood l ight 
requires 4 channels of R,  G,  B,  W, respectively.  LED strobe 
l ight requires 2 channels for the br ightness and refresh 
rate.  The Space Capsule cross-shape l ight requires 5 
channels for R,  G,  B,  refresh rate and brightness.  LED 
node pixel l ights on the facades of the 2 Spheres of the 
Tower each requires 6 channels for R,  G,  B,  W, refresh 
rate and brightness.  As for the 7,000W Projector l ight, 
it  requires 16 channels for color,  br ightness,  on/off, 
projection angles in X & Y axis directions and projection 
angle changing speed…etc.

All  the factors mentioned above need to be coordinated 
and al l  luminaires and signals should be placed under 
one integrated control system.

Different from all  other l ighting equipment and luminaires 
providers,  StrongLED has its own range of proprietar y 
products and technology that not only includes 3 main 
ser ies of luminaires,  City Lite,  i -City Vision, and City 
Pear l,  but also its control system including VersaLinkTM 
l ighting control system and StrongPlayerTM master 
control software.  StrongLED comprehensively holds the 
key capabil it ies from A (control system) to Z ( luminaires 
design and manufacture) .  As a result ,  StrongLED has 
earned the outstanding capabil ity and proven track 
record of highly customization of design, development, 

upgrade, modif ication of both hardware and software 
products.  That is  why StrongLED can always meet and 
satisfy cl ients’ wide var iety of demands. 

StrongLED has developed its customized master 
control software for the project ’s unique requirement, 
“Shanghai Oriental Pear l  Tower Lighting and Sound 
Show Control System”. This control system can 
individually sor t and arrange the data format of each 
type of l ights,  and transfer the data and output signal 
according to the instal lation posit ion and the signal 
connection conditions.  This ensures that al l  different 
types of luminaires can receive r ight types of signal and 
match the expectation of coordinating and integrated 
master control. 

Active Ring Topology Fibre-optic Network
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Challenge:  To synchronize the l ighting effects, 
music and controls

Solution:  StrongLED has developed “Shanghai 
Oriental Pear l  Tower Lighting and Sound 
Show Control System” especial ly for this 
project,  the core functions cover not 
only the integrated control of different 
types of l ights,  but also integrated 
music and mechanical movement into 
the control.   In the control software,  al l 
luminaires on the Tower are reference 
to each single pixel in a Flash animation 
f i le showing on the computer screen.  
The Flash f i le defines al l  the colors and 
brightness of al l  the luminaires as well  as the 
projection angles of the laser and projector 
l ights.  Lighting designers can easi ly enter 
the degrees of the projection angle of 
cer tain pictures in the Flash f i le.  Once it 
plays to those set pictures,  the lasers and 
the projector l ights wil l  cast the l ights to 
the predefined angles accordingly. 

For music synchronization, there are two 
modes available on the system, Music 
Output and Music Input.

Music Output Mode
In this mode, the input source is a Flash 
f i le with music.  While the f i le is  being 
played; the music wil l  be channeled, 
after amplif ication, to the outdoor 
speakers at the Tower grand entrance 
square,  while the Flash video wil l  dr ive 

the luminaires to per form al l  the l ighting 
effects.  With such mode, the visitors can enjoy 
and appreciate a wonder ful l ighting display 
and music show.  

Music Input Mode
In this mode, the music wil l  be input from 

external sources such as microphone. 
Using a predefined designer l ighting 
effects program, the music is f i rst 
processed by the digital  sound 

processor [DSP] into a digital  frequency 
spectrum to tr igger the l ighting effects. 

The real t ime operating software wil l 
match and synchronize the music and 

changing l ighting effects.

ACCOMPLISHMENT & ACCOLADES
“A Romantic Surprise for the World”

The Shanghai Pear l  Tower Lightings and 
Music Show was off icial ly launched 1st May 
2014. I t  not only brought visitors from all 
over the world an amazing surprise,  but 
also drew the attention of public media. 
The event was widely reported by SMG 
(Shanghai Media Group) and the Oriental 
Daily Press.  Meanwhile,  in addition to the 
large number of the patents StrongLED 
have on hand, the patent of “Remote 
Real-t ime Control” has also been 
off icial ly authorized, which has fur ther 
established StrongLED as a Leading LED 
l ighting and system Solution Provider.
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