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Development of Lighting Operations Support System

Takashi Takimoto t

Summary: The lighting fixtures required for television studio filming are incandescent lighting fixtures, which are dimmer controlled and can be controlled with just voltage
control, so only a power line connection was required. However, with the introduction of LED fixtures, not only was it necessary to connect control lines to the lighting fixtures,
which had not been necessary before, but it also required lighting network settings, which dramatically increased the workload. Now, by simply specifying the lighting fixture

installation locations in lighting plan drawing software, it has become possible to automate the previously required settings of lighting fixture addresses, network ports, and
lighting console network settings. A system has also been developed that can display the lighting fixture installation positions on studio lighting battens and even check the
accuracy of the placement after installation. This has significantly reduced the work required to set up the lighting system before filming and to install the lighting on site,

resulting in the completion of a new, unprecedented system.
Keywords:Lighting, DMX, RDM (Remote Device Management)

However, with the introduction of LED fixtures, not only did it become necessary to connect control lines

1' Preface to the lighting fixtures, which had not been necessary before, but it also became necessary to set up a
Lighting fixtures in a TV studio are controlled by sending control signals from the lighting network, which dramatically increased the workload.

lighting console to the fixtures, as shown in Figure 1.
_ . . . . 2. Development Overview
The bulb lighting fixtures could be controlled using a dimmer with only voltage control,

and could be operated simply by connecting the power line. In the TV studio, the art set is displayed in a spectacular way,
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Figure 1. Lighting network image
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Figure 2. Conventional configuration work items

Many lighting fixtures are required to create programs that are easy for viewers to watch.
To control the lighting fixtures, control signals from the lighting console must be
transmitted over a lighting network to the lighting fixtures via lighting batons or other
devices installed above the studio.

Now, by simply specifying the location of the lighting fixtures on the lighting fixture
layout drawing software, we have achieved automation of the previously required setting
work for the devices within the lighting network. We have also developed a system that
can display the lighting fixture installation positions on the studio lighting batons and even
check the correctness of the placement of the lighting fixtures after they have been installed.
This significantly reduces the amount of work required for system setup and on-site
lighting installation. While LED lighting typically requires additional setup time, this
system achieves shorter setup times than when using incandescent lighting fixtures.

The LED lighting fixtures are controlled by the lighting console.

DMX address (standardized by the American Institute for Theatre Technology (USITT)
communication protocol for lighting fixture control signals) and the

By setting the DMX address to the same setting, fixture control becomes possible, and
control signals are transmitted from the lighting console through the lighting network
(Figure 2).

Asahi Broadcasting Television will be broadcasting all studios from 2022 to 2024.

We are planning to convert Geo to all-LED. This will drastically increase the amount of
work required, including "connecting control lines (DMX signals) to the lighting fixtures,"
"setting the system for each DMX signal port on the node that connects the lighting
fixtures," and "setting the DMX addresses of the lighting fixtures," which were not
previously required when operating with incandescent lighting fixtures. However, with a
typical LED equipment upgrade, the previous personnel composition and work time
meant that the preparatory work (hanging the lighting fixtures, setting up the lighting
console) could not be completed, so measures were needed. This time, we have made

two new developments that have made it possible to reduce the work time.

[Development 1] A serial number is assigned to each type of lighting fixture, and each
lighting fixture is managed within the lighting system by its [Fixture Number]. The [Fixture
Number] is named [K_No.], and a [K_No. List] is created to manage all lighting fixtures

in the studio. The [K_No. List] handles the "Fixture Type," "UID (Lighting Fixture Unique
Number)," "Universe Number," and "DMX Address," and the fixture symbols are entered

into the lighting fixture layout drawing software.

By simply placing the lighting fixture (Fig. 3y1y-) connected to the lighting baton (Fig. 3y2y), the lighting
fixture can be installed in accordance with the American National Standards Institute (ANSI) RDM standard.
Once the fixture is recognized through Remote Device Management (a two-way
communication standard between the lighting console and lighting fixtures) communication
(Figure 3-y3y), the port to which the fixture is connected is automatically changed
according to the "Universe Number" registered in the [K_No. List] (Figure 3-y4y). The
“Universe Number" and "DMX Address" registered in the [K_No. List] are automatically
set for the placed lighting fixture symbol in the lighting fixture layout drawing software
(Figure 3-y5y). For studio lighting fixtures, the "DMX Address" is automatically set via
RDM communication (Figure 3-y6Y). This successfully automated all system settings up
to the point where the light is turned on. [Development 2] Strip lights were laid out along
the lighting baton, and the lighting

fixture

symbol positions placed in the lighting fixture layout drawing software were lit up on
the lighting baton. This has successfully eliminated the previous work of carrying a paper
lighting fixture layout diagram and determining the lighting hanging position based on
floor dimensions, hand measurements and experience. The display color is changed for
each "fixture type" and the correct placement can also be checked when installing
lighting fixtures. By changing the display method depending on whether it is correct or
not, the lighting fixture installation status can be seen at a glance. When it is recognized
that the connection is complete on each baton, the lighting fixture will automatically light
up at the specified level, allowing the lighting fixture focusing work to begin smoothly.
This has resulted in a system that displays the hanging position on the lighting baton and

makes it possible to check whether the fixture connection status is correct or not.

We developed a system.

The "lighting fixture type" and "lighting fixture symbol position" plotted on the drawing
were transmitted to each baton via Wi-Fi. The signal received by a microcomputer with
Wi-Fi communication function attached to the end of each lighting baton (Fig. 4) was
converted into an SPI signal, and the "lighting fixture hanging position lamp" of the full-
color strip light attached to the baton was lit (Fig. 5). The light color of the strip light was
the same color as the focus knob for pole operation of the lighting fixture and the Velcro

attached to the fixture arm (Fig. 6). This allowed the lighting fixture to be easily identified.

The color of the tape light is associated with the color of the light source.
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Figure 3: Automating lighting operation settings through [K_No. List] operation

Figure 4. Microcomputer with Wi-Fi functionality

Figure 6 Identification markings

Figure 5. llluminated display of installation location
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Figure 7 Tape light hanging position indicator
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Figure 8 Tape light hanging position lighting display and status change

This makes it easier to determine the type of equipment in the industry (Figure 4).

The fixture connection status is checked from the left side of the studio, and they are placed and
connected in order. The RDM function obtains the UID information of the connected lighting fixtures,
and if the lighting fixture type in the [K_No. List] matches the fixture type specified in the lighting fixture
layout drawing creation software, the lamp in the corresponding location on the tape light will change
from "blinking for 1 second" to "lit" (Figure 7). Correctness is confirmed from the left side of the studio,
and the light on the right side of the incorrect lighting fixture will flash red to notify that the fixture type
is incorrect. If all the lighting fixtures have been installed correctly, a white chase (a mass of white
light) will flow across the entire baton tape light, indicating [hanging complete], and the lighting fixtures

on the baton will light up (Figure 8). You can then move on to shooting work.

By linking [Development 1 and 2], we have succeeded in significantly reducing the amount of work
that was previously required in the series of tasks from creating lighting plan drawings to setting up the

lighting table, hanging lighting fixtures, setting addresses, and checking lighting fixture connections.

3. Conclusion

It will begin operation in December 2023. It will be used by Asahi Broadcasting Corporation TV B,

including the operation of "Morning! Live Travel Salad" which is broadcast every Saturday morning.

This has resulted in a significant reduction in time during studio operation.

The idea was to set the control information for the console, and set the addresses of the studio equipment and the port

settings for the node, but it was changed to set the control information for the studio equipment and the port settings for the node.

By switching to the idea of "fixing the Universe number and DMX address, and then setting the
console's control information and Node port settings based on the fixture information being used," we
were freed from all lighting network setting operations up to turning on the lights. This resulted in a
dramatic reduction in preparation time. It also minimized mistakes during on-site installation work and
improved the safety of the work environment by dramatically reducing the number of times the lighting
plan drawings had to be looked at. This created an environment where people could concentrate on

lighting planning.

Finally, we would like to thank Panasonic for their generous support in the operation of the system.

Finally, we would like to express our deepest gratitude to K.K.
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