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Development of Electronic Television, 1924-1941

Professor Kenjiro Takayanagi started his research program
in television at Hamamatsu Technical College (now
Shizuoka University) in 1924. He transmitted an image of
the Japanese churnc(er‘f(l) on a cathode-ray tube on 25
December 1926 and broadcast video over an electronic

television system in 1935. His work, patents, articles, and
teaching helped lay the foundation for the rise of Japanese
television and related industries to global leadership.
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LPE (liquid phase epitaxy) 27
MBE (molecular beam epitaxy) 26
MD (mini-disc) 3
MEMS (micro electro mechanical
systems) 63,129
MKB (media key block) 39
MO (magneto-optical) 7 X7 5
MOB (micro optical bench) 160

MOCVD (metalorganic chemical

vapor deposition) 27, 34
MOS (metal oxide semiconductor) 122
MOSFET (metal oxide semiconductor

field effect transistor) 122
MPEG (moving picture expert group)
22
MPEG2 15
MPRT (moving picture response time)
52
MQW (multi-quantum well) 35
MR (mixed reality) 96
MRI (magnetic resonance imaging)
145
MVA (multi-domain vertical
alignment) 51
n K& 49
NA (numerical aperture) 7,54, 104
NAND 7" — k 183
NFP (near field pattern) 32

NRZI (non-return to zero inverted) 6
NTSC (National Television System
Committee) 63
OCB (optically compensated bend) 52
OCT (optical coherence tomography)

148
OLED (organic LED) 58
OPO (optical parametric oscillator)

184

OSA (Optical Society of America) 87
OTF (optical transfer function) 119

p BR& 49
PC (phase change) 12
PCM (pulse code modulation) 22

PD (photodiode) 124, 149
PET (positron emission tomography)
145

PPI (plan position indicator) 127
PPLN (periodically poled lithium

niobate) 65
PPS (passive pixel sensor) 125
PRLM (partial response and

maximum likelihood) 10
ProPhoto RGB 62
P7V2 71
PVA (patterned ITO vertical

alignment) 52
Q-Ev hk 181

QED (quantum electrodynamics) 162

QUBO (quadratic unconstrained

binary optimization) 187
R2R (roll to roll) 58
RADAR (radio detection and

ranging) 127
RAM (random access memory) 6
RDS (random dot stereogram) 75
rect BI%K 150
RGB 56, 86
RGB RB%* 89
rg BEX 91
RIN (relative intensity noise) 134
ROM (read only memory) 2,38
ROMM (reference output medium

metric) RGB 72
RSA (Rivest-Shamir-Adleman) f&S

182
RW (rewritable) 4

SD-OCT (spectral domain OCT) 149
SHG (second harmonic generation) 65
SHV (super hi-vision) 72
SI (Systéme International d’unités) 44
SIRDS (single image random dot
stereogram) 76

SLD (superluminescent diode)

130, 148

SLM (spatial light modulator) 64
SMPTE (Society of Motion Picture

and Television Engineers) 72

SMSR (side mode suppression ratio)

134
SP (standard playing) 2
sRGB 63

200

SSD (spot size detection) 17
SS-OCT (swept-source OCT) 149
STN (super-twisted nematic) 50
TD-OCT (time domain OCT) 149
TFT (thin film transistor) 50
TJS (transverse junction stripe) 24
TN (twisted nematic) 48
TOF (time of flight) 127, 145
TS (transverse junction stripe) 25

TSP (traveling salesman problem)

182
TSTN (triple STN) 51
3 ZRy N& (3-spot method) 19
3 E—LJ%E (3-beam method) 19
IDTFARTLA 82
UCS (uniform-chromaticityscale)
BER 92
UDF (universal disk format) 15
UHDTYV (ultra high definition TV)
62, 82
uv BER 92
u BEX 92
VA (vertical alignment) 51
VBG (volume Bragg grating) 65
VCSEL (vertical cavity surface emitting
laser) 42, 65,126, 129, 138
VR (virtual reality) 67,96
VSIS (V-channeled substrate inner
stripe) 25
WORM (write once read multiple) 4
X #% CT 145
xy BEK 92
XYZ RER 91
X10Y10Z10 RER 91
YAG L—H— 128
7CAV (zoned CAV) 5
7CLV (zoned CLV) 5
& 17
FA2/R0—7F 47
FI7Ioyz74MTA4A—R 129
FEFEERL—H— 64
FEREFEKRL —T— 33
REEEERL —H— 24
TFIOTATINIY IR 50
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AACS (advanced access content

system) V-39
ACES (Academy Color Encoding
System) IV-62
Adobe RGB IV-63
AES (Auger electron spectroscopy)
1-242, 265
AFM (atomic force microscope) 1-265
Al (artificial intelligence) 1V-143
AIN 1I-39, 87, 92
ALOHA (additive links on-line Hawaii
area, ALOHA net) 11-216
a BDHEFENRT 74 /\—
11-253; 111-186
Algs 111-156, 168
AM (air mass coefficient) 111-95
AM1.5 111-95, 116
AMPAS (Academy of Motion Picture
Arts and Sciences) IV-72
AO (acoustooptic) ZhE 111-60

APC (automatic power control) 1-272
APD (avalanche photodiode)

I11-65, 83, 183, 212; IV-129
APS (active pixel sensor) IV-125
AR (anti-reflection) I11-10
AR (augmented reality) IV-67, 96
AROG (air-hole retained over-growth)

11-42
a-Si (amorphous silicon) 1m-121
AWG (arrayed waveguide grating)

1I-56
BB84 IV-187

BD (blu-ray disc) [-228, 274; 11-39,
74, 90; 1V-3, 20, 33
BDXL IV-40
BH (buried heterostructure)
[-247; 11-10; IV-24
BIS (burst indicator subcode) — IV-21
BK7 11-128; 111-10
BPF (band-pass filter) 11-7, 131
BPM (beam propagation method)
111-30
BSF (back surface field) ABZE;
11-120
BT.2020 IV-57, 63
b-V HEAR 1-98; 11-217, 250
CATV (cable television) 111-199
CAV (constant angular velocity)
V-5, 14
CBE (chemica beam epitaxy) 11-37

& # 4l

CBP 11-157, 168
CCD (charge coupled device)  IV-122
CCODA A=Y — v-124

CD (compact disc)
I-5, 173, 228, 258, 274; 11-25,
74,117, 159; 11I-216; IV-3, 14
CD-DA (compact disc-digital audio)

V-3, 15

Ce*":YAG 111-135
CHSH (Clauser-Horne-Shimony-Holt)

&R 1vV-179

CIE (Commission Internationale de
I'Eclairage) 1-12; II-105; IV-71, 89

CIE 1931 £&8% V-89
CIE 1931 RGB IV-63, 89
CIE 1964 RE% 1V-91
CIE 1976 L*a*b* t8Z2fS 1V-93
CIGS (Cu(InGa)Se,) -121
CIRC (cross interleave, Reed-Solomon
code) IV-20
circ B% 1-119

CL (cathode luminescence) 1-49, 265
CLV (constant linear velocity)
V-5, 14, 40
CMOS (complementary MOS)
11-63; 111-173; 1V-123
CMOS 1 X—=3tzvH—

(CMOS 1 —) IV-125
CMOS 1 v /I\—% — IV-124
COo, L—H— 1-216
COD (catastrophic optical damage)

1-261
CNOT 7' — IV-183
CPA (continuous pinwheel alignment)

IV-52
CPBH (circular planar buried

heterostructure) 11-35
CPRM (content protection for

recordable media) V-39
CRI (color rendering index) IV-95
CRT (cathode ray tube) 1V-47
CR E# 1-269
CSP (channeled substrate planar)

1v-24

CT (computed tomogaphy) IV-145
CVD (chemical vapor deposition)
11-263
C-Vi& 1-264
CW (continuous wave)
1-213, 233; 11-2, 28, 42

212
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DCI-P3 1V-63
DCM 111-156, 168
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fused 3D) IV-74
DFT (density functional theory)
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spectroscopy) 1-265
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spectroscopy) 1-265
DMX (demultiplexer) -61
DPD (differential phase detection)
V-8, 19
DSM (dynamic scattering mode) 1V-48
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1-228, 270; 11-144

DSTN (dual STN) IV-51
DTP (desktop publishing) IV-71
DVD 1-5, 174, 230, 258, 274;

1I-26, 74, 158, 180; IV-3, 15

DWDM (dense wavelength division
multiplexing) [11-189; IV-74
EA (electro-absorption) Zi28 I11-58

EB (electron beam) f#H| 1I-156
EBIC (electron beam induced current)
1-265

EBL (electron barrier layer) IV-35
ECL (electrochemiluminescence)
11-167
EDC (electronic dispersion
compensation) I1-191
EDFA (erbium-doped fiber amplifier)
1-230; 1I-65; 111-207
EFM (eight to fourteen modulation)
V-6
EH E—R 11-216
EIL (electron injection layer)  III-159
EL (electroluminescence)
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