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55— 6.765-6.795MHz TAFE A G Fl ) MR R sh SVEH W A2 124148 (switch-mode
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20078 2 G A FHBTULAC AEE R 77, it BHLBUTE 3-50 Q Bl eid #rh, dERF iR mfin th 7))
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1. g SR % (FFRESH ALY INNO4OFQO43A) Tl 5 LK T 90%, —#k
B N T 10%, TR B S 30E>98%@10V3A.

2. P SRS T E T R AR BT

3. 5-30W AT ERENE LA T BEAMET 9.9V,a AL M B h AR AR MK T
80%.

{145 =: WIHE 6.765-6.795MHz TAEMUR U N TAEM TCL LR B . [6]

Tx K/NZ) 200%200mm, Rx K/ 60*60mm . 2k Bl 15 535 75 78 s a2 ik, 9k mss
FE R 28T 0 B 4R A S R 58 LA

Rx £k A4 JE B AL 0.4mm, 28HEBHFT Rs /T 200mQ .

Rx fl Tx ftEMA AL E S21 KT-0.8dB. Rx fF Tx Gl H Bz, Mgl (WM KT
60° ), FEBhIEFEF S21 KF-3dB, BN, FREIR.
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MR L R HEARE B ERINE )1, WEAREFERS, BWRS, %2 R%. —K
(¥, TARSEEGE , R BOR G E VRS, DR BRI, B S A P R R 5
WOR RE BN, R TMR . GFA M RNER, FEHITE, B& K/ (LSRR FHINE R,
A B S R, W DR BT 24.25GHz iz, Bl n258 SN, S 5G
= N EE 2 AR

NR Uplink (UL) and Downlink (DL) Duplex
operating operating band mode
band BS transmit/receive

UE transmit/receive
FuLiow — FuLhigh
FoLiow — FoLnigh

n257 26500 MHz — 29500 MHz TDD
n258 24250 MHz — 27500 MHz TDD
n260 37000 MHz — 40000 MHz TDD

n261 27500 MHz - 28350 MHz TDD
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! Antenna A1 |
i Antenna A2
! Subarray 2

4x4 Butler Matrix

Input P1 e+
Input P2 ________________

Input P3 'i*iAntennaASi

| Antenna A8 |
Subarray 4

Input P4 o-

'!‘{ i Antenna A7 E

Reconfigurable | I 5 |i,| Antenna AB |
Power Divider e Ly emmmemnnmnnnes
Reconfigurable

Couplers

Beam 1 Beam 2
Reconfigurable Coupler fi = +90° fi = -90°

I"'“‘""“""“"“""“:
- a i ANT.1YANT.2
To ' Pui| 90° [Py | AB=f
Butler .—LC Hybrid H o
Matrix ESZ . Py2| Coupler |Pyy | A& 8
(1, 21

2 HARTE: Wl 2 A0 A VA AR 4% BRI IR A 8 2 TX, REFES 7 X I
SO R P00 A2 A B 2 R AR A DA 2 H AR

BRIVIR
H TR 78 F BORAE 2K B SUVE R MEA 2 1m, B ACE ARG BEARMEM 2] mm
Foo, BHAWINEE, FARKPA R SRR B B A 78 .

BRVFR

it TARAE 24GHz Zo A A BERR R A REREF, 1 T2 T S SR R 5 e U
RIS o [RIN T B AR OR 2B 51

LTX REFEFIHEATIZESTSW, TX REFE 16%16 8/ 815 32 MiE, DhBerH o A



N BLBL TR RO, +/-450 U AR HR T SR K Th 3Rl . RSB A (AR KT 40%
2. Rx REEHH ERIIF>5W (8*8 KEA1), JFFIEi+/-45° XURAL LU & KIh=, ZE7/

WA AR BRI R R RS B, R KRR R T 65%. WOR TAEEEE AT Im (5W)
3AE BB H Tx RENEF A LA A2k 10 77 A e, IR B2 /N T 0.1°
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[1] Z.Peng,L.Ranand C.Li,"A K -Band Portable FMCW Radar With Beamforming Array for Short-Range
Localization and Vital-Doppler Targets Discrimination,”" in IEEE Transactions on Microwave Theory and
Techniques, vol. 65, no. 9, pp. 3443-3452, Sept. 2017, doi: 10.1109/TMTT.2017.2662680.

[2] H.-J. Zhao, H. Chu, X. -H. Zhu and Y. -X. Guo, "A Butler Matrix-Based Antenna Array With Improved Gain
Flatness and Sidelobe Levels by Using Pattern-Reconfigurable Subarrays," in IEEE Antennas and Wireless

Propagation Letters, vol. 21, no. 12, pp. 2477-2481, Dec. 2022, doi: 10.1109/LAWP.2022.3197727.

2.3 Rt R R BERRAE TRV SRR

BARER

HPRHE TP MR L, WM EER, EHAR ), TSR TZE
o, T B0 i A AR RIS D ) LA IR 248, WG A e 3 o 4k, AR,
F PRSP o b A ar S . 8 TR P IE R, ST PR
B, 1S3UERG Rt BEE (SOH, sate ofhealth) DL EFSEAS 5] FH 2 ST AT A N (1 4 K5
L YIE G S

H AT 7E ML, 32 548 A HE &1 (Coulomb Counting) & 753 Bt /) SOH . 12 & iR,
SEBRIAA Y SOH B2 sl R Yy, (HFSeIFIRunt, FE T T S b Y rhoRs 1 1 L IR
W, AF R B BRI e U S 1 2 ) IR R AR e v, XA AR
WAL, RT3 1Y) SOH B iR ZE K. thAh, SZERF R A4 H Z A P (¥4 48,
FE B THII B i SOH. [ B B F AR K. (3-4 J) . Fhn b eyt 75 5 52 B 78 U L K /e
W, HE TR AR RS, S8R R TR A 21 SOH LA iR EE A HAR .
by B AT R AR, T E AR R I, BT AR SERS, SECRE TN



i 22 56 Ko

I, ARG TBALAEE, &8N0, 78RN 2 b 5 Al . B A
e OWERIE S, RZEREW, W EYIMAE XA F R RS @A FRES 2 1L @K
RL RS, AN P 2R @nl g4 P I BT AR e . @5 s R O S
SSE, LSRR DU ELIOAE, Bl il R R B I S S B A B EL S R

NPT BRI, T Ay SR AL O S AR RS AR A 1 B . FIB(E R 2800mAh. FE
HIFE: 9.8A CC to 4.2V,7.68A to 425V, 5.48A to 4.51V, 4.384A CC to 4.56V CV to 822mA.
FHEEE Smin. BURRFE: 0.7C DC to 3.0V. HUEEEE Smin. FEAMIANE, &0 FH

2 MR

TEIE A -
Fs INERE | SOC TBR | SOC LR FiTHE TBINEL
1 25 0% 100% 3 500
2 25 0% 90% 3 500
3 25 0% 80% 3 500
4 25 50% 100% 3 500
5 25 20% 100% 3 500
6 35 0% 100% 3 500
7 45 0% 100% 3 500
PR AEIE
Fs HMRERE SOC AT FiERE
1 35 100% 3 90
2 35 80% 3 90
3 45 100% 3 90
4 45 80% 3 90
5 45 50% 3 90
6 55 100% 3 90

AT AT A A JT ) NASA K 4R a B B 22 Kot B 4R el b Hode &2
/O

NASA 5 https://ti.arc.nasa.gov/tech/dash/groups/pcoe/prognostic-data-
repository/#battery

I B 2= K225 4E . https:/calce.umd.edu/data#CS2

R ) KRR O -

O, B EEAFZS FAURE. SOC TRy SOC LR TEIEY RE) M 7


https://ti.arc.nasa.gov/tech/dash/groups/pcoe/prognostic-data-repository/#battery
https://ti.arc.nasa.gov/tech/dash/groups/pcoe/prognostic-data-repository/#battery
https://calce.umd.edu/data#CS2
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AR DV TRt e, it K B 3 R AR (1), iR TR
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SOCmin. FEHMEZ. HHMER, EHEBEER TR, B, dErBRRE A, 1 H b
TR S A AR IRAC, 2 PR TR SR A PR, AP RESS R LU HE T I, HBEdR
P IR EA T . FREOmE R, AR R R RS HERR T R ok

____________

HT4E

AT T

BB ] 2 ) SR R AROK, [ — NP AR ST e sh Bk b, — RN
AR SOCmin AHfsE  FerIREL. MEERE(EN/EIVATLERTE), BAIRA, FAH
SE o WIMATA R R BN L (14 52 2% T O0IF A 2 )& MO AL i N\ A BE M LRSS Y 1) S B B R Bl o

BRIVIR

FL AR . A R BRI I B AR JE S R AR R B SO, A P R EOR 1A 25 A
PRI [2-3]0 BEITI0 TARAEEAL IR A3 SO A E M, JCHGR 2 A R b B R 1
DL[4-5], MZERK. X B A AR B B AR o L7 31— R B 1Y
o rid, AR ETER, SZRTIBRIEIR ], RERSIR AL LI HHE AR . 25T Relaxation
Voltage $4f VT Ak Hiith SOH A& 73— 20515 [6-7], AHAZ 7 i M- ik B) () 78 L 1), &4
TAH BB .

BV, 2R TR ORI, B BCA A B SR RS LU AL A R T 5
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55— BRI, SEOln R RCR

OREWS RN F b ) TOLEI S O S S = A2, i SOC R IRAREE,
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0.62 X L3<R<2L2
' AT T 4

K Wi-Fi (AN RIS GRS [F) R 2 fLAR 1 BARBE AR B A5, /RS BIA R I
X S5 X K735t W RERIR, REFUEN 5 BOKRIEI X 5 X i) 7 SR -

B /MHz | Bk | NG AR SHE S X K72 5t/ | IR X AE g X )73 5t/
K K

2442 0.123 0.0198 0. 0407

5180 0. 058 0. 0288 0. 0863

5825 0. 052 0. 0305 0.0971

DA b3 B TH AR B R S i K 4 S AXHES o JRATT 2 i 0 ) ) R R A DL
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BRI

R P EFIE TG PG TR RE (Hin< 0.5 KD RiTBHdE, HAZMEE
HEH R TIESX (ESENEY X ARSI, a7 ER AP LR Wi-Fi i
AR RN (MIMO, A&API &R, RIVAC i AR SO 2 AR R R Ry o Sl
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OVERVIEW OF EXPERIMENTAL DESIGN AND RESULTS IN THE DRIVER SLEEPINESS/FATIGUE HRV LITERATURE

Study N  Sim/ State Ground Features Analysis/  Result Conclusion

real  inducement truth classifier
road

[12] 11 Sim Monotonous Video-based  LF, HF, LE/HF Paired - Significant differences “The study shows very
driving without observer test between conditions encouraging results that can be
sleep deprivation  ratings used to prevent drowsiness

related accidents™.

[15] 10 Road Monotonous Video-based 11 features Paired #- Significant differences “Results suggest that a
driving without observer test in8of 11 HRV metrics  drowsiness alarm based on HRV
sleep deprivation  ratings indexes is feasible but cannot

rely on only one index”.

[18] 8 Sim Moanotonous Subjective LF, HF, LE/HF ANOVA Significant statistical “PUCK analysis of heart rate
driving without self-ratings + PUCK differences in almost variability may be useful for
sleep deprivation all subjects assessing drowsiness while

driving™.

[34] 76 Road  Sleep deprivation  Subjective 12 personalized ~ ANOVA Significant differences “HRV analysis shows promise

self-ratings features between conditions in for driver sleepiness detection”.
all HRV metrics

[17] 30 Sim Sleep deprivation ~ Video-based 96 features Stepwise Leave one [participant] ~ “Incorporating drowsiness

and or monotonous observer linear out: positive predictive  assessment based on HRV signal
road  driving without ratings discrimin value = 0.96, may add significant
sleep deprivation ant sensitivity = 0.59, improvements to existing car
analysis specificity = 0.98 safety systems”.

[36] 27  Sim Monotonous Video-based ~ LF, HF, LF/HF,  Multivari  Predicted 7 of 8 cases “The possibility of realizing an
driving without observer SDNN, ate of drowsiness before HRV-based drowsy driving
sleep deprivation  ratings RMSSD, statistical driving accidents accident prediction system was

meanNN, process occurred demonstrated through the driving
NNS50, total control simulator experiments”.
power

[45] 34  Sim  Monotonous Sleep onset LF, HF, LF/HF,  Multivari  Predicted 12 of 13 “The proposed HRV-based
driving without based on SDNN, ate sleep onsets, with a drowsy driving detection
sleep deprivation ~ EEG RMSSD, statistical ~ false positive rate of algorithm is more promising than

meanNN, process 1.7 times per hour. other conventional methods with
NNS50, total control respect to accuracy as well as
power practical use”.

[44] 4 Sim  Alert versus Percentage Entropy, SVM Leave one “Results mdicate that a better
drowsy state: eye closure variance, [observation] out: real-time driver drowsiness
unclear how they kurtosis, accuracy = 0.95, detection system can be
were induced multiscale sensitivity = 0.95, developed by using wavelet-

component specificity = 0.95. based features™.

[43] 12 Sim Monotonous Video-based  Spectral image Feed- Hold out accuracy = “This HRV-based fatigue
driving with observer (30 = 30) forward 0.90. detection technique can be used
slight sleep ratings neural as a fatigue countermeasure”.
deprivation network
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