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Figure 1: Left: Tian Jinqin’s XK-1 instrument. Radio Journal (1980), used with permission. Right: Tian performing at the
annual meeting of National Electronic Musical Instrument Technology Trade and Promotion Association, Chengdu, 1987.

Abstract
This paper documents and reconstructs Tian Jinqin’s string-
controlled electronic instruments from 1970s China, and for-
malizes their recurrent ribbon-based interaction design pattern.
Drawing on ethnographic study in direct collaboration with Tian,
we studied the historically situated decisions for creating the XK
instruments and translated them for proposing a contemporary,
modular, and reproducible platform for ribbon controllers. Using
a research-through-practice approach, we examine the challenges
of building expressive and accurate ribbon-based instruments
across these dimensions: sensor materials, muscle memory, er-
gonomics, protocol constraints, and socio-political contexts. Fi-
nally, we introduce a modular, open-hardware design solution
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based on Tian’s patterns, which has proven effective for creating
affordable, well-tuned ribbon controllers. By situating this non-
Western instrument lineage within NIME discourse, the project
shows how reconstruction can inform interface reliability, re-
implementability, and long-term use while expanding the his-
torical and cultural foundations of digital musical instrument
design.
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1 Introduction
Tian Jinqin’s (田进勤) contributions to electronic musical instru-
ment design are of particular contemporary interest for diverging
from well-known Western-oriented synthesizer paradigms that
dominated the second half of the twentieth century. Developed in
China from the early 1970s onward, his interface-control design
paradigms were conceived to facilitate the expressive nuances of
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traditional Chinese music, emphasizing glissandi, vibrato, porta-
mento, and fine melodic articulation. Moving beyond keyboard-
centric designs, Tian Jinqin drew inspiration from traditional
Chinese string instruments such as the erhu, guzheng, and pipa
to develop what would today be referred to as multi-dimensional
expressive interfaces based on ribbon controllers.

In 1978, Tian Jinqin denominated them string-controlled elec-
tronic musical instruments (figures 1-4). A 1980 documentary
demonstrating the instrument can be accessed from our website1.

Tian Jinqin’s pioneering instruments resonate with the ongo-
ing challenge of creating expressive and multidimensional digital
instruments. While current research has increasingly explored
adapting musical interfaces to local and ethnically specific per-
formance practices [2, 12, 14], Tian anticipated this trajectory in
the 1970s–80s, proposing design strategies for electronic instru-
ments suited to traditional Chinese styles in two articles [7, 9].
These examples point to the value of studying Tian Jinqin’s work
and advancing ethnographic research on non-Western projects,
a commitment of this NIME conference.

Figure 2: Capture from documentary film Electronic Organ
Dian Zi Qin ” (电子琴) (1980). Tian Jinqin performing the
XK-1 (front).

Despite some emerging academic attention [5, 6, 24], rigorous
research on Tian Jinqin remained absent and it has been often
inaccurate. In February 2024, we visited the 87-year-old Tian
Jinqin in Taiyuan to study his instruments firsthand and to sys-
tematically document his work. We worked collaboratively to
create an initial index of instruments, publications, and media
(Figure 3). Since then, we have maintained online exchange to
authenticate, cross-reference, and catalog the expanding corpus
of materials. Our findings and analysis—together with verified
biographical details and an index of instruments and publica-
tions—are presented in a comprehensive article coauthored with
Tian’s son Fangmeng [19].

In this paper, we first document and formalize the interac-
tion design patterns of Tian Jinqin’s principal creation, the XK
instruments. Second, to better understand the historical design
decisions, we present and discuss a modern reconstruction of the
XK interface, developed in direct communication with him. The
outcomes of this process, including the resulting open-hardware
and software tools, are detailed in the following sections.

1https://tamlab.kunstuni-linz.at/projects/tian-jinqin/ retrieved 22 April 2026

2 Tian Jinqin’s XK instruments
Tian Jinqin’s instruments are rooted in traditional Chinese mu-
sic, particularly vocal and string traditions. In notebooks from
summer 1971, he addressed the problem of performing Chinese
music on electronic organs, and the technical challenges of a
singing-controlled electronic instrument.

From the prospects, it is possible to develop
an electronic instrument that can be played
completely with the voice. [. . . ] The principle
is the same as singing in a low voice, singing a
melody with a small volume with the mouth,
filtering out the second and higher harmon-
ics with a tracking filter, and using its funda-
mental wave to control the waveform gener-
ator, so that the instrument can emit a sound
equal to, multiplied by, or divided by the pitch
of the song [8].

The technical difficulties of developing singing-control in 1971
led him to abandon its development when he turned his focus to
string-controlled instruments.

Between 1971 and 1978, whileworking for the national Taiyuan
Radio Factory no.2, Tian Jinqin designed the XK (Xian Kong
Qin,弦控琴), literally string-controlled instrument (xian ‘string’;
kong ‘control’). It is a monophonic electronic instrument with a
string/ribbon pitch control interface modeled on the erhu (fig-
ures 1-4). In this series of different instruments developed since
the mid 1970s, a vertical fingerboard enables continuous and
microtonal pitch control with the left hand, while the right hand
continuously modulates amplitude and filter envelopes. The in-
strumentwas conceived to be easily playable by string performers
with minimal adaptation.

Figure 3: Right: Tian demonstrating the XK prototype
(1978) in February 2024. Left: three different envelope ar-
ticulation methods of this instrument.

Tian Jinqin developed the XK in three phases, each with dif-
ferent features. First, between 1971 and 1978, Tian designed and
built an initial monophonic prototype incorporating one pitch
ribbon, three different methods for articulation, and a small set
of timbres (Figure 3). Following approval for development and
production, the instrument was repurposed as a product featur-
ing four electronic strings, four envelope and filter controls, and
a knee-operated modulator (figures 1, 2, 4). It was integrated into
a console with numerous knobs and buttons for timbre design
and preset management. The instrument was called XK-1, and,
in 1979, a trial batch of 36 units was manufactured, 21 of which
were sold to domestic cultural and artistic organizations.

The project received official recognition and awards, and the
instrument was included in several cultural troupes. In 1982,
a pre-production XK-2 model with expanded timbral options
and improved electronics was presented, but it did not proceed
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to production. That year, the state-owned company employing
Tian suspended further development of the XK project. Pressure
from international investors, combined with the company's lack
of experience in managing patents2, ultimately prevented the
instrument from returning to production.

Figure 4: Pitch and articulation controls in the XK-1 (1979).

Tian Jinqin later balanced his daily job with a sustained inter-
est in more advanced concepts. Notably, many of his subsequent
personal inventions continue the interactive design pattern estab-
lished with the original XK, including portable string-controlled
instruments and gestural metaphors inspired by Chinese instru-
ments such as the guzheng. Unfortunately, Tian could not pre-
serve his XK-1 instrument, and we failed to �nd any of the units
sold previously. Consequently, a modern reconstruction of the in-
strument posed not only a research challenge but also a personal
motivation for both Tian Jinqin and the authors.

3 A genealogy of string-controlled
instruments

Tian Jinqin's instruments in the 1970s and early 1980s coincided
with a brief revival of ribbon-controlled instruments in the global
musical mainstream. To contextualize this moment, we present a
brief reverse genealogy of such instruments, tracing back to the
1920s.

Notable cases from this period include, for example, Bob Moog,
who developed a ribbon controller as part of his modular system,
and made it available for sale beginning in 1965[15]. These rib-
bon controllers were used in live performances by internationally
recognized bands such as The Beach Boys, and Emerson, Lake &
Palmer[13]. In Japan, engineers at Nippon Gakki (the predecessor
of Yamaha Corporation) patented several ribbon-controlled de-
signs inspired by the Trautonium and the Ondes Martenot[1, 16].
They also experimented incorporating a ribbon for portamento
control in organs (YC series[26] and E5-AR[27]) and in early poly-
phonic synthesizers between 1970 and 1976 (models GX-1[28]
and CS-80[29]). These ribbons were abandoned in later models.
In the UK in the early 1970s, David Vorhaus created the Kalei-
dophon, a four-ribbon electronic string bass for controlling CV
synthesizers[20]. It was demonstrated to a wide audience in 1976
on BBC's Tomorrow's World and received a prize at the �rst
Ars Electronica Festival in 1979[3]. Later, the Kaleidophon was
adapted into one of the �rst ribbon-based MIDI controllers, mark-
ing the transition from analog to digital technology[23]. Despite
extensive media coverage of these developments, Tian Jinqin
remained unaware of them due to the isolation imposed during
the Chinese Cultural Revolution (1966-1976) and its aftermath.

From our perspective, the XK project more closely aligns with,
and extends, earlier paradigms of radiophonic and electromusical

2The �rst patent law in China entered into force on April 1985.

instruments with continuous control that dominated the early
twentieth century. As with electronic-music pioneers of the 1920s
and 1930s, Tian's goal was not to invent entirely new sounds
but to enhance acoustic instruments by imitating their timbres
and introducing new dimensions of electronic control and ex-
pression in live performance. His motivations and solutions were
strikingly similar to those of Theremin, who was experimenting
with polyphonic electronic �ngerboards and multidimensional
singing-controlled instruments during the same period[18].

According to Tian Jinqin, from the late 1950s until the Cul-
tural Revolution in 1966, he accessed American, Soviet, Taiwanese,
and Japanese radio magazines reporting advances in electronic
circuits[25]. However, as Tian Jinqin noted in our conversations,
the Soviet magazine Radio had little practical in�uence on his
work. The magazine reached China only in the 1960s and ceased
circulation within a few years amid the Sino�Soviet split. Addi-
tionally, its circuits were almost entirely transistor-based while
Tian could only use vacuum tubes. Japanese and Taiwanese mag-
azines o�ered richer coverage on instruments, but Tian lacked
subscriptions and he could only sporadically access library copies.
Additionally, implementation was impeded by expensive transis-
tors costs at the time and a Japanese-language barrier.

Figure 5: The Violena, by Gurov and Volynkin (1922).

In development since 1932, the Ekvodin combined a keyboard
with a ribbon controller and it become the most advanced elec-
tromusical Soviet instrument. The instrument was in�uenced
by copies of the Volkstrautonium brought to the USSR in the
1930s by German émigré intellectuals [17] as well as by other
expressive instruments devised by Soviet inventors active since
the early 1920s [22]. Interestingly, one of the most notable in-
�uences identi�ed by Volodin was the �rst ever documented
string-controlled instrument, the Violena (Figure 5). It was devel-
oped in 1921, in parallel to the Thereminvox, by radio engineers
Vladimir Gurov and Viktor Volynkin and patented in 1922. The
Violena was inspired by bowed string instruments, and employed
a string rheostat, a conductive �ngerboard made from resistive
material and four metallic strings[21]. In a later monophonic
version, the Neoviolena, the metallic strings were replaced by
a fabric strip with conductive thread[11], thereby constituting
the earliest documented implementation of conductive ribbon
controllers in the history of electronic music we have identi�ed.
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