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https://github.com/tensorflow/models/blob/master/research/object_detection/g3doc/tf2_detection_zoo.md
https://github.com/tensorflow/models/blob/master/research/object_detection/g3doc/tf2_detection_zoo.md
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CPU TO#HREITRRIZH 383 ms TdHD. Conv2D, dwConv2D D 2 DDEET 96.4% &= 58 3,

D2 DDEE%R FPGA I delegate L 7=,

Number of nodes executed: 102
========—==—============ Summary by node type

[avg %]
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.461%
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.227%
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[Node type] [count] [avg ms]
CONV_2D 55 323.961
DEPTHWISE_CONV_2D 17 45.074
TFLite_Detection_PostProcess 1 9.418
ADD 10 3.018
QUANTIZE 1 0.870
LOGISTIC 1 0.149
DEQUANTIZE 2 0.113
CONCATENATION 2 0.054
RESHAPE 13 0.035

total 382.741 ms
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https://www.tensorflow.org/lite/performance/implementing_delegate
https://www.tensorflow.org/lite/performance/implementing_delegate
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https://github.com/shin-yamashita/rv32emc
https://github.com/shin-yamashita/rv32emc
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https://github.com/tensorflow/tensorflow
https://github.com/tensorflow/tensorflow
https://marsee101.blog.fc2.com/blog-entry-2875.html
https://marsee101.blog.fc2.com/blog-entry-2875.html
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(X6.Block Design ®{FEFD 70w IAHRILITOY D)
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[X16. Block Design

X7 I$RIEHI% FPGA DY —RERERTH S, WHHNp=42. 70OV IRERKH =125MHz & LT,

Resource Utilization Available Utilization %
LUT 63426 70560 80.89
LUTRAM 1416 28800 492
FF 36744 141120 26.04
BRAM 204 216 04.44
DsP 263 360 T3.06
10 15 82 18.28
BUFG 7 196 357
LUT 90%
LUTRAM 7 5%
FF ] 26%
BRAM 940
DSP 13%
10 18%
BUFG W 4%
0 2I5 5I[J ?IS l[I][J
Utilization (94)

X]7. Utilization
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SEl. #B/DOEITT IV — 3 13 python TERL L 7=

Google |F. FlatBuffer [CZ#a L /=R 5 7 2 SRICKITT 2EED tflite_runtimer6 ZIEME L TLV\ B,
ultra96v2 (ZH pip TEATE %,

F7-ICER L7z delegate ¥ V2 —T 2 —XE. AAFZIw o) o054T51)
(dummy_external_delegate.so) & L T tflite_runtime & ') > § 3 Z ¥ TRITD delegate h'17H 1%,
tflite_runtime @ python - >&Z—7 £ — X Tld interpreter D1 > XX > AKFIC
dummy_external_delegate.so Z3I8EL TV > U3 37E1FTH 3,

import tflite_runtime.interpreter as tflite

# Instantiate interpreter

interpreter = tflite.Interpreter(model_path=model,

experimental_delegates=[tflite. load_delegate(

"{path-to}/dummy_external_delegate.so.1"')] )

interpreter.allocate_tensors()

# Get input and output tensors.

input_details = interpreter.get_input_details()

output_details = interpreter.get_output_details()

# set image

interpreter.set_tensor(input_details[0]["'index'], np.uint8(image))

# Invoke

interpreter.invoke()

# Output inference result

score = interpreter.get_tensor(output_details[O]['index'])[0O]

boxes interpreter.get_tensor(output_details[1]['index'])[0]

num interpreter.get_tensor(output_details[2]['index'])[0O]

classes = interpreter.get_tensor(output_details[3]['index'])[0]

A6 tflite_runtime

RISC-V LH#HFEIT 7 TIDI—4 > R,
SEEELEMNSYFRVITINTIVZILITESEUTOLSBDHDOTHD

1. Object Detection &5 1 frame C. —BE1=—2 7% id ZDIF T, tracking JLIBITE T,

2. tracking LB Tl Tracklet Z{F#F L. Tracklet & Detection fER D IEEE A ¥ DFHMEISIE T v F > o
1750

3. ¥wF L7 Object Ic—BEDIF7id % Tracklet BMRIFL 2 id ICTIFE X Do

4. v F LD o7 Tracklet (Z—BRFL. BT L —LEHRTYYFLARWVGEHET 3,

5 XY FLAh o7 Object ZH7=IC Tracklet ICHIZ B,


https://www.tensorflow.org/lite/guide/python
https://www.tensorflow.org/lite/guide/python
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python IR,

python T json ICRMT 3,

python app delegate I/F CIIF rv32 main rv32 interrupt tfacc
Inkt
»
Prepare N
»
Allocate cma
loop [video frame]
loop [Object Detection inference (delegate Conv2d/dwConv2d node)]
»
Conv params R
>
kick
FPGA accelaration
done
flush output tensor »
done
4 _________________________________________________________________________________________________
done

% e

Infer data A

>

Infer data
Tracking
lq Tracking result
Apply tracking result
Tracking result
e,
python app delegate I/F CIF rv32 main rv32 interrupt tfacc
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512 byte
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THRIE L7
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|
cap.read() | ! ! json
B o 261 MG
python prefyz g
Detection_Postprocess etc .
tlite infer Conv/idwConv  242.6 18.7
irgy? vf ¢1 91 - vl
FPGA acc Conv/dwConv delegate cac “4\(’3\’_35"
RISC-V track 0.2|
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