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Japanese Radiological Report Creation with
Continuous Speech Recognition

Taro Takahara, Mika Nakajima,
Toshiaki Nitatori, and Junichi Hachiya

0 Ten Japanese radiological reports consisting of 1381 char-
actersl 681 words[were created by two board-certified ra-
diologists who used conventional typing and a continuous
speech-recognition system called AmiVoicgl Advanced
Media, Inc., Tokyo, Japan(] The two radiologists had not had
any special training prior to their use of the continuous speech-
recognition system. The model of speech-to-text analysis was
generated from 22,589 radiological reports] 5.7MB[ Dedi-
cated pronunciations for loan wordsl i.e., English words[Were
registered by a board-certified radiologist in consideration
of variations in Japanese pronunciation. Misrecognition oc-
curred in 40 of 1362 words, corresponding to a 97.100 rate
of accuracy of recognition. The average speech recognition
time per report was 31.3 sec, and the additional time required
for corrections was 25.0 sec. The total speech input time of
56.2 sec was much less than the conventional input time of
142.8 sec for typing. Continuous speech recognition is faster
than typing, even considering the additional time required
for corrections, and is acceptable in view of the overall re-
duction in report turn-around time.
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Table 1 Pronunciation registration considering variation of Japanese speaker.

Words Pronunciation 1 Freq. Pronunciation 2 Pronunciation 3
original by radiolotist by radiologist

ENHANCEMENT gooooooo 407

ENHANCING goooood 24

ENHANCMENET 4 goooo-00o

ENHANCMENT 10 goooo-00

ENHENCEMENT 6 goooo-0o

ENTERITIS 25 oopoooooo

ENTEROCOLITIS oooooooooo 2

ENTRY ooooo 23

EOSINOPHILIC 0oooooboo 7

EPI gooooo 95

EPIDERMOID ooooog 10

EPIDURAL 12 O0oooooo

EPIGASTRALGIA 18 Oooooooood

EPIPLOIC goooooo 2

EPISODE goooo 15

EQUIVOCAL gooboooo 67 goooood goooooo

ERALY 15 goooo-0o

ERBD goDoooooooo

ERC 4 goooooo

ERCP gobooooooo 16

EROSION 36 Ooooooo gooooog

EROSIVE 6 googod ooooo

ERP goooooo 1

ERROR goo 3

ESOPHAGEAL gopoogo 2 oogooog Oooooooo

Pronunciation 1 original: Primary pronunciation registered by Advanced Media using an English dictionary.
Pronunciation 2 and 3 by radiologist: Pronunciation registered by a radiologist considering variation of Japanese speaker.

Freq,: Frequency in 22,589 radiologiral reports.
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Table 20 Input speed of continuous speech recognition versus conventional typing

25

Recognition Check Correction Speech CPM(S) Typing CPM(T) CPM(S)

(seconds) (seconds) (seconds) (seconds) (characters) (seconds) (characters) CPM(T)
Radiologist A 35.1 11.0 12.8 58.9 138.6 82.2 99.3 1.40
Radiologist B 27.4 12.1 14.0 53.5 152.6 203.5 40.1 381
Average 31.3 11.6 13.4 56.2 145.6 142.9 73.7 1.98

Recognition: Average speech recognition time per report. Check: Average check time for detection of mis-recognition per report. Correction: Average cor-
rection time for mis-recognition per report. Speech: Average overall speech input time per report. CPM(S): Character per minutes in speech recognition.
Typing: Averate typing time per report. CPM(T): Character per minutes in typing. CPM(S)/CPM(T): Relative speed ratio in CPM.

s5oogg

oomoobmoooooooo 200000b0bDO0OO
gooogbooboboobuoobobboobo1oba
0O 3000boo0oooboooon
gboobooboobobobooboobooboobooobo
goomoobooomoobooobooboooooo
gboobooboobobobooboobooboobooobo
gobobooobooboobobbobooboooba
gobobooobooboobobbobooboooba
ooomoooomooooomoooomoooo
gboobooobogobobobooboobooboooobo
gboobooobogobobobooboobooboooobo
gooobomoooobomoobooboooooo
gobobooobooboobobbobooboobo
oomobooooomooooooboooooooboo
gobobooobooboobobbobooboobo
gobooobod

6O
gboobooobogobobobooboobooboooobo
gboobooobogobobobooboobooboooobo
gobobooobooboobobbobooboobo
gobobooobooboobobbobooboobo
gobobooobooboobobbobooboobo
gobooooboboooobobooomobooboooboo
gbooboobobooboobobo™oooobooboo

gogod

1mooooooooooo
ooooAbDOOOOOOOOOO3?000oooooaoa
l00000100000o0oooooobooo.2ssuunn
050000 0000000Db0D0O0e6890 0240000000
oooboobessOooooooBobDbobobOOOOnO
oozv4000000000100000 1000000
oobboobogogoz2oibbboUol3spooooonooo
oobesoLibleoooooooOoober.yOoogd
ooAOdB20000O0O0O00O%7.1000000000O
20004d
OO0O00C0OO0O0OO0oOoOoOgOdTable200O0O0AOB20O

0014010250

ooobObO0o0oooosi3guoooobooonennonon
ooboDbbOwLB40000000000DOOO0OS6.2000
Ob00000o0oo0oooooUooUuU142800000d
0000000 100000000 character per minutes,
cocpMOOOOOOADOB2O000O0O0DO0C0O0OO00OO
geo.sCcpMO L UIIDOOODOOOOODOOL145.6CPMO
les00UO0Ob0OooOOoAdOODOOOOOOODOO
go3CcPM D DD DODDDODODODODOOD 10D8oCcPMOID D
ooooobOoooACDDDDOOOOO0O014000000
oobooooosbooboOOoOoOoD401cPMOODDOO
cboobob3gbobobobooooboboobooobo
oobobooooobooossinobooooon

gogod

0000000000000000
00000000000000000000000000
000MO0030M0000000000000000
00000000000000200000MMO_000_
0 00 0 0000M0O0000mMO00_ 00_0_00
0 00 0 000M0O02000000000000
0DMO00000000000000MO0mMmoo0ong
0D00DMO0000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000MBOOOOO
00000000000000000000000000
000000000000000000000
000000000000000000005.7MBOO0O
0D0000000000097.100000000000
000000000000 MO0O00000MmMmO0no
00000000000000000000000000
D00000000000000000000000000
D00000MO000000000000000000
00000000000000000000000000
00000000000000000000000000

25



26 goooooooooDooooooooooo

gobooboooooooobocooooooooooboboooa
goooooon
goboboooooobooooobooocooooooooon
gooboooooooooooooobooomoboomo
goboooooooooboooooobobooooobboog
goboooooooooboooooobobooooobboog
gobobooOoooomoooomoooooooooo
o000o00O0000O00C0DOO000D0OO"capsularrdon
obomobooooomoooooooooooooo
gdodoooooooobomoobobobOopnooooo
oaoooooobbmoooooooooooooog
gooobooooooo
gdodz/odiddoooooooooooooaa
goboboooooooobooooooooooobooboobooa
goboboooooooobooooooooooobooboobooa
goooogooon

ooooogooo

0000 o0oo0o0oooooooooooooooo
gobooboooooooobooooobooooooobooboooa
gobooboooooooobooooobooooooobooboooa
gooobobooooooo400oonoobooboiobboOod
oboooooobobgbooboolobooooonDo
gooobobooboo48000goooooboogerod
gooobooooooooobooeooooooDOOO
gobooboooooooobooooobooooooobooboooa
gobooboooooooooooogsouooobooooa
gobooboooooooobooooobooooooobooboooa
goboooooooooboooooobobooooobboog
goboooooooobooriabboooobobooooooo
goog2ooooooooooooooosooogg
oo0OO0ooDbOo100oooO0oooooooooDoysno
goboobooooooooboooobooooooobooboobooa
goboobooooooooboooobooooooobooboobooa
goboooooooooboooooobobooooobboog
goboooooooooboooooobobooooobboog
ooboooobogoooobuoooobobobooooDg
goboobooooooooboooobooooooobooboobooa

goooooooboooooon
goooooooboooo
goboboboooomobomooooooooooooo
goboooooooooboooooobobooooobboog
goboooooooooboooooobobooooobboog
goboooooooooboooooobobooooobboog
gobobooooooooboooooboooooobooboooa
gobobooooooooboooooboooooobooboooa
gobobooooooooboooooboooooobooboooa
goobooooooboooo
goboooooooooboooooobobooooobboog
gobor.iggoooooooboooooobobooooooo
OO0O0AmivoiceDOOOOOOOODOOOODOOOOO
goboboooooooobooooboooooooboboobooa
goboboooooooobooooboooooooboboobooa
gobobooobgoooobuoooobobobooooDo
goboooooooooboooooobobooooobboog
goooooooooboooboboo1moobobboo
gooooooooboooooboozmoooooooo
goboboooooooobooooboooooooboboobooa
goboboooooooobooooboooooooboboobooa

ooobb-00-0bmoooboobooooomoooo

gooooooboobuo200boobogboobooobo
gogbooooooobooboobobbobboobog
gboobooboobooboobooboobooboooo
gboobooboobooboobooboobooboooo
gboobooboobooboobooboobooboooo
gogbooooooobooboobobbobboobog
gogbooooooobooboobobbobboobog
gogbooooooobooboobobbobboobog
gooooo

gooo

gogbooobobooobooboobobbobobooobog
ggboooobooobooboobobbobboobg
gbooboooobobooon

ogood
10Ernst R, Carpenter W, Torres W, et al: Combining speech rec-
ognition software with Digital Imaging and Communications
in Medicin& DICOMUOworkstation software on a Microsoft
Windows platform. J Digit Imaging. 14 2 Suppl 10 182-183.,
2001

26

200Rose RC, Juang BH: Hidden Markov models for speech and
signal recognition. Electroencephalogr Clin Neurophysiol Suppl.
45: 137-152, 1996

3000000000000 0oooooooboooooaon
OO 28:109-111, 2001

goooono bobe20 O 10



